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(57) Abstract 

Compounds of formulae (I A) and (IB) or pharmaceutically or veterinarily acceptable salts thereof, or pharmaceutically or veterinarily 
acceptable solvates of either entity, wherein R^ is Ci to C3 alkyl substituted with C3 to Ce cycloalkyi, CONR^R^ or a N-linked heterocyclic 
group; (CH2)nHet or (CH2)nAr; R^ is Ci to C6 alkyl; R^ is Ci to C6 alkyl optionally substituted with Ci to C4 alkoxy; R^ is S02NR''R^; R^ 
and R^ are each independently selected from H and Ci to C4 alkyl optionally substituted with Ci to C4 alkoxy, or, together wilh the nitrogen 
atom to which they are attached, form a 5- or 6-membered heterocyclic group; R'' and R^, together with the nitrogen atom to which they 
are attached, form a 4-R'0_piperazinyl group; R'O is H or Ci to C4 alkyl optionally substituted wilh OH, Ci to C4 alkoxy or CONH2; Het 
is an optionally substituted C-linked 5- or 6~membered heterocyclic group; Ar is optionally substituted phenyl; and n is 0 or 1; arc potent 
and selective cGMP PDE5 inhibitors useful in the treatment of, inter alia, male erectile dysfunction and female sexual dysfunction. 
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PYRAZOLOPYKIMIDINONES WHICH INHIBIT TYPE 5 CYCLIC GUAN0S1NE.3\5 -MONOPHOSPHATE PHOSPHO 
DIESTERASE (cGMP PDE5) FOR THE TREATMENT OF SEXUAL DYSFUNCTION 

This invention relates to a series of pyra2oio[4,3-d]pyrimidin-7-ones, 
which inhibit cyclic ouanosine 3'.5'-monophosphate phosphodiesterases 
5, (cGMP PDEs). More notably, the compounds of the invention are potent and 
selective inhibitors of type 5 cyclic guanosine 3\5'.-monophosphate 
phosphodiesterase (cGMP PDES) and have utility therefore in a variety of 
therapeutic areas. 

In particular, the compounds are of value in the treatment of male 
10 erectile dysfunction (MED) and female sexual dysfunction (FSD) but, clearly, 
will be useful also for treating other medical conditions for which a potent and 
selective cGMP PDES inhibitor is indicated. Such conditions include 
premature labour, dysmenorrhoea, benign prostatic hyperplasia (BPH). 
. bladder outlet obstruction, incontinence, stab,le, ynstable and variant 
. 15 (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart 
failure, atherosclerosis, conditions of reduced blood vessel patency e.g. post- 
percutaneous transluminal coronary angioplasty (post-PTCA), peripheral 
vascular disease, stroke, bronchitis, allergic asthma, chronic asthma, allergic 
rhinitis, glaucoma and diseases characterised by disorders of gut motility, e.g. 
20 irritable bowel syndrome (IBS). 

Thus the invention provides compounds of formulae (lA) and (IB): 
0 




N I 



J 
I 

R* 




(lA) (IB) 

or a pharmaceutically or veterinarily acceptable salt thereof, or a 
pharmaceutically or veterinarily acceptable solvate of either entity, 
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. . • • ' -2- 
wherein R' is Ci to'C3 alkyi substituted with C3 to Cg cycioalkyi, 
CONR'r^ or a N-linked heterocyclic group selected from 
pyrazoiyi, imidazolyl, triazolyl, pyrrolidinyi, piperidinyl, 
- morphoiinyl and 4-R^-pipera2inyl: ('CH2)nHet or (CH2)^Ar; 

R^^ is Ci to Cg alkyI; 

R^ is Ct to Cg alkyI optionally substituted with C^C^ alkoxy; 

R' is SO.NR'R^; 
• R^ and R^ are each independently selected from H and Ci to 
10 alkyI optionally substituted with C^ to C4 alkoxy, or, together with 

the riitrogen atom to which" they are attached, form a pyrrolidinyi. 

piperidinyl, morphoiinyl or 4-R°-pipera2inyl group: 

R' and R^, together with the nitrogen atom to which they are 
■ attached, form a 4-R^^-pipera2inyl group'; . ■ • » 
15 R^ is to alkyi; 

R^° is H or Ci to C4 alkyI optionally substituted with OH, to C4 

alkoxy or CONHji 

Het is a C-linked 6-membered heterocyclic group containing one 
or two nitrogen atoms, optionally in the form of its mono-N-oxide. 

20 or a C-linked 5-membered heterocyclic group containing from 

one to four heteroatoms selected from nitrogen, oxygen and 
sulphur, wherein either of said heterocyclic groups is optionally 
substituted with one or two substituents selected from to C4 
alky! optionally substituted with Ci to C4 alkoxy, to C4 alkoxy, 

25 halo and NH2: 

Ar is phenyl optionally substituted with one or two substituents 
selected from to C4 alkyI, to C4 alkoxy, halo, CN, CONH2. 
NO2. NH2. NHSO2 (Ci to C4 alkyI) and SO2NH2; 
and n is 0 or 1 . 
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In the above definition, unless othenA/ise indicated, alkyi and alkoxy 
groups having three or more carbon atoms may be straight chain or branched 
chain. 'Halo* means fluoro, chlorp, bromo or iodo.^ 
5 The compounds of formulae (lA) and (IB) may contain one or more 

chiral centres and therefore can exist as stereoisomers, i.e. as enantiomers or 
diastereoisomers, as well as mixtures thereof. The invention includes both 
the individual stereoisomers of the compounds of formulae (lA) and (IB) and 
any mixture thereof. Separation of diastereoisomers may be achieved by 
'10 conventional techniques, e.g. by fractional crystallisation or chromatography 
'(including HPLC) of a diastereoisomeric mixture of a compound of formula 
(lA) or (IB)'or a suitable salt or derivative thereof. An individual enantiomer of 
a compound of formula (lA) or (IB) may be prepared from a corresponding 
optically pure intermediate or by resolution, either by HPLC of the racemate 
15 using a suitable chiral support. or, where appropriate, by fractional 
crystallisation of the diastereoisomeric salts formed by reaction of the • 
racemate with a suitable optically active acid or base. 

The compounds of formulae (lA) and (IB) may also exist in tautomeric 
forms and the invention includes both mixtures thereof and the individual 
20 tautomers. 

Also included in the invention are radiolabelled derivatives of 
compounds of formulae (lA) and (IB) which are suitable for biological studies. 

The pharmaceutically or veterinarily acceptable salts of the compounds 
of formulae (lA) and (IB) which contain a basic centre are; for example, non- 
25 toxic acid addition salts formed with inorganic acids such as hydrochloric, 
hydrobromic, sulphuric and phosphoric acid, with organo-carboxytic acids, or 
with organo-sulphonic acids. Compounds of formulae (lA) and (IB) can also 
provide pharmaceutically or veterinarily acceptable metal salts, in particular 
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-4- 

non-toxic alkali metal salts, vyilh bases. Examples include the sodium and 
potassium salts. 

A preferred salt is the citrate. 
5 A preferred group of compounds of formulae (lA) and (IB) is that 

wherein R' is to Cj alkyi substituted with C3 to C5 cycloalkyi, CONR^R^ or < 
N-linked heterocyclic group selected from pyrazolyl, triazolyl, morpholinyl and 
4-R^-pipera2inyl; (CH2)^Het or (CH2),Ar; is H and R^ is C, to C4 alkyI 
bptionally substituted with to C4 alkoxy or R^ and R^, together with the 

10 nitrogen atom to which they are attached, form a morpholinyl group; Het is 
selected frorri pyridinyl, 1-oxidopyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, 
imidazolyl, isoxazolyl, thiazolyl. triazolyl and oxadiazolyl, any of which is 
optionally substituted with one or two substifuents selected from CH3, 
CH2CH0OCH3, OCH3 and NH2; and R^ R^ R", R^ Ar and n are as previously 

15 defined. 

A more preferred group of compounds of formulae (lA) and (IB) is that 
wherein R^ is to C2 alkyI substituted with cydobutyl, CONR^R^ pyrazol-1- 
yl, 1,2,3-triazol-1-yl, 1.2.4-triazol-1-yl, morpholin-4-yl or4-methylpiperazin-1- 
yl; pyrimidin-2-yl; CHjHet or (CH2)nAr; R^ is to C3 alkyI; R^ is C, to C3 alkyI 

20 optionally substituted with to C2 alkoxy; R^ is H and R^ is to alkyI 
optionally substituted with Ci to C2 alkoxy or R^ and R^, together with the 
nitrogen atom to which they are attached, form a morpholin-4-yl group; R^° is 
Ci to C2 alkyI optionally monosubstituted with OH, OCH3 or CONH2; Het is 
selected from pyridin-2-yl, 1-oxidopyridin-2-yl, pyridin-3-yl, pyridazjn-3-yl, 

25 pyridazin-4-yl. pyrimidin-4-yl, pyrimidin-5-yl, pyrazin-2-yl, 3-methoxypyridin-2- 
yl, 6-aminopyridin-2-yl, 1-methylimidazol-2-yL 3,5-dimethylisoxazol-4-yl, 2- 
methylthiazoM-yl, 1-methyl-1,2,4-triazol-5*yl, 1-(2-methoxyethyl)-1,2,4-triazol- 
5-yl. 4-methyl-1,2,4-triazol-3-yl, 3-methyl-1,2,4-triazo|.5-yl. 1,2,4-oxadiazol-3- 
yl and 5-methyM,2,4-oxadiazol-3-yl; Ar is selected from phenyl. 4- 

30 chlorophenyl, 4-bromophenyl, 2-cy3nophenyl, 2-carbamoylphenyl. 4- 
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carbamoylphenyl, 2-nitrophenyl, 4-nitrophenyl. 2-aminophenyl, 4- 
aminophenyl. 2-methanesulphona'midophenyl, 4- 
methanesul'phonamidophenyl, 4-ethanesulphon^midophenyl, 4-(prop-2- 
5 ^ ylsulphonamido)phenyi and 4-sulphamoylphenyl; and n is as previously 
defined. 

A particularly preferred group of compounds of formulae (lA) and (IB) is 
that wherein is cyclobutylmethyi, moipholin-4.ylcarbonylmethyl, 2- 
(morpholin-4-yl)ethyl, pyrimidin-2-yl, CH^Het or (CH2)nAr; is CH2CH3 or 
0 CH2CH2CH3; R^ is CH2CH3. CH2CH2CH3 or CH2CH2OCH3; R^° is CH3. 
CH2CH3 or CHjCHoOH: Het is selected from pyridin-2-yl, pyridazin-S-yl, 
pyra2in-2"yl, 3-methoxypyridin-2-yl, 6-aminopyridin-2-yl. 1 -methylimida2ol-2- 
yl, 3.5-dimethylisoxa20l-4-yl, 1- methyl-1,2,4-tria2ql-5-yl, 1-(2-rnethoxyethyl)- 
1.2,4-tria20l--5-yi and 5-methyl-1 ,2,4-oxadia29l-3-yl; Ar is selected from 
phenyl, 2:aminophenyl, 2-methanesulphonamidophenyl, 4- 
methanesulphonamidophenyl, 4-ethanesulphonamidophenyl and 4-(prop-2- 
ylsulphonarinido)phenyl; and n is as previously defined. 

Especially preferred individual compounds of the invention include 
5-{5-[4-(2-hydroxyethyl)pipera2in-1-ylsulphonyl]-2-n-propoxyphenyl}-3- 
n-propyl-1-(pyridin-2-yi)methyM,6-dihydro-7H-pyra2olo[4.3-d]pyrimidin-7-one; 

1 -( 1 -methylimida20l-2-yi)methyl-5-[5-{4-methylpiperazin-1 -ylsulphonyl)- 
2-n-propoxyphenyl]-3-n-propyl-1.6-dihydro-7H-pyra20lo[4,3-d]pyrimidin-7-one; 

5-{5-[4-(2-hydroxyethyl)piperazin-1-ylsulphonyl]-2-n-propoxyphenyl}-3- 
n-propyl-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyra2olo[4,3-d]pynmidin-7-one; 

5-[5-(4-ethylpipera2in-1-ylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-2- 
(pyridin-2-yl)methyi-2.6-dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one; 

3-ethyt-5-[5-(4-ethylpipera2in-1-ylsulphonyl)-2-n-propoxyphenyl]-2- 
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; 

5-[5-(4-ethylpipera2in-1-ylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-2- 
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(pyrida2in-3-yl)methyl-2,6-dihydro-7H-pyra2olo(4,3-d]pyrimidin-7-one^^ 

5:[5-(4.ethyipipera2in-1-yisulphonyl)-2-n-propoxyphenyl]-3-n-propyl-2- 
(pyrida2in-2-yl)methyl-2,6-dihydro-7H-pyra2olo(4,3-d]pyrimidin-^^^ and 

5 5-[2-ethoxy-5-{4-ethylpipera2in-1-ylsulph6nyl)phenyl]-3-n-propy|.2- 
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one. 



In a further aspect, the present invention provides processes for the 
preparation of compounds of formulae (lA) and (IB), their pharmaceuticaily 
10 and veterinarily acceptable salts, and pharmaceuticaily and veterinarily 
acceptable solvates of either entity, as illustrated below. 

It will be appreciated by persons skilled in the art that, within certain of 
the processes described, the order of the synthetic steps employed may be 
varied and will depend inter alia on factor's such as the riature of other 
15 functional groups present in a particular substrate, the availability of key 
intermediates and the' protecting group strategy (if any) to be adopted. 
Clearly, such factors will also influence the choice of reagent for use in the 
said synthetic steps. 

Illustrative of protecting group strategies are the routes to the 
20 syntheses of Example 56 in which alcohol protection using a t- 

butyldimethylsilyt group precedes the desired N-mesylation step. Example 63 
in which the piperazine 4-position is Boc(t-butoxycarbonyl)-protected to 
preclude bis-sulphonylation of the piperazine. and Examples 23 and 68 in 
which amine protection using a pivaloyi group precedes the penultimate 
25 chlorosulphonation step. 

It will also be appreciated that various standard substituent or 
functional group interconversions and transformations within certain 
compounds of formulae (lA) and (IB) will provide other compounds of 
formulae (lA) and (IB). Examples include alkoxide exchange at the 2-position 
30 of the 5-phenyl substituent (see conversion of Example 41 to Example 42), 
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hydrolysis of cyano to carbamoyl (see conversion'of Example 46 to Example 

47), reduction or nitro to amino (see conversions of Examples- 49, 50, 51. 91, 

115. 1 1B and 121 to Examples 52, 53. 54, 93, lie! 119 and 122 

5 respectively), sulphonylation of amino (see conversions of* Examples 52, 54, 

116. 119 and 122 to Examples 55. 57, 117. 120,.and 123 and 124 
respectively), hydrogenolysis of halo (see conversion of Example 88 to 
Example 87) and N-oxidation of pyridinyl (see conversions of Exan:iples 6 and 
12 to Examples 128 and 129 respectively). 

1*0 Moreover, certain compounds of formulae (lA) and (IB) may be 

prepared directly from the corresponding 4-unsubstituted piperazine 
analogues, 'that is compounds of formulae (lA) and (IB) wherein is 
hydrogen, using standard alkylation procedures. ' 

' * * The following processes are illustrative of \f\e general synthetic 

15 procedures which may be adopted in order to obtain the compounds of the- 
invention. ' ' , 

1 . A compound of formula (lA) or (IB) may be prepared from a compound 
of formula (IIA) or (IIB) respectively: 




SOjY SO2Y 

(IIA) (IIB) 



20 wherein Y is halo, preferably chloro, and R\ and are as previously 
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defined for formulae (lA) and (IB), by reaction with a compound of formula 
(III): . 

R'R^NH (III) ■ 

wherein R' and R^ are as previously defined for formulae (lA) and (IB). 

The reaction is generally conducted, at room temperature, preferably in 
the presence of an appropriate solvent such as a to C2 alkanol. using an 
excess of (III) or other suitable base to scavenge the acid by-product (HY). 

A compound of formula (IIA) or (MB) may be prepared from a 
compound of formula (IVA) or (IVB) respectively: 



O . . . . O 




(IVA) . (IVB) 

wherein R\ R^ and R^ are as previously defined for formulae (IIA) and (IIB). 
by the application of known methods for the introduction of a SO2Y group, 
wherein Y is also as previously defined for formulae (IIA) and (MB), into an 
aromatic ring system. For example, when Y is chloro, by the action of excess 
chlorosulphonic acid, optionally followed by excess thionyl chloride, at from 
about 0°C to about room temperature. 
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A compound of formula (IVA) or (IVB) may be prepared by alkylation of 
a compound of formula (V): 




10 



wherein R^'and are as previously defined for formulae (IVA) and (IVB), 
using one or more of a plethora of well-known methods, such as: 
(i) reaction of (V) with a compound of fornnula* X, wherein R^ is as 
15 previously defined for formulae (IVA) and (IVB), and X is a suitable 

^ leaving group, e.g. halo (preferably chloro. bromo or iodo), 

alkanesulphonyloxy, trifluoromethanesulphonyloxy or arylsulphonyloxy 
(such as benzenesulphonyloxy or p-toluenesulphonyloxy), in the 
presence of an appropriate base, optionally in the presence of sodium 
20 iodide or potassium iodide, at from about -70°C to about lOC^C. 

Preferably the alkylation is conducted at from about room temperature 
to about 80**C. 

Suitable base-solvent combinations may be selected from 
(a) sodium, potassium or cesium carbonate, sodium or potassium 
25 bicarbonate, or a tertiary amine such as triethylamine or pyridine, 

together with a to C4 alkanoL 1.2-dimethoxyethane, 
tetrahydrofuran, 1 ,4-dioxan, acetonitrile, pyridine, 
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dimethylformamide or N,N-dimethyiacetamide; 

(b) sodium or potassium hydroxide, or a sodium or potassium to 

alkoxide, together with a C, to C4 alkanol, water or mixtures 
5 thereof; 

(c) lithium, sodium or potassium hydride, lithium, sodium or 
potassium bis(trimethyisilyl)amide, lithium diisopropylamide or 
butyllithium, together with toluene, ether, 1,2-dimethoxyethane, 
tetrahydrofuran or 1,4-dioxan; or 

10 (d) under phase transfer catalysis conditions, a tetraalkylammonium 

halide or hydroxide, together with a mixture of an aqueous 
solution of sodium or potassium hydroxide and dichloromethane. 
1,2-dichioroethane or chloroform; 

15 (ii) reaction of (V) with a corppound of formula R^OH, wherein is as 
previously defined for formulae (IVA) and (IVB), using classical 
Mitsunobu methodology. Typical reaction conditions involve treating 
(V) with the alkanol in the presence of a triarylphosphine and a di(C^ to 
C4)alkyl azodicarboxylate. in a suitable solvent such as tetrahydrofuran 

20 or 1 .4-dioxan, at from about -5°C to about room temperature. 

Certain compounds of formulae (IVA) and (IVB) may be obtained less 
directly from related analogues, when these are more readily accessible, 
using the alkylation methods previously described: see, for example, the 
25 hydrogenolytic transformation of Preparation 33, wherein R^ is 2,4- 

dichloropyrimidin-5-ylmethyl, to Preparation 34, wherein R^ is pyrimidin-5- 
yimethyl. Similarly, the amides of Preparations 102, 103 and 104 and of 
Preparations 105. 106 and 107 are obtained from the corresponding 
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carboxylic acids of Preparations 101 and 69 respectively. 

• Other compounds of formulae (IVA) and (IVB), wherein R' is CHjHet, 
may be 'prepared by construction of the heterocyclic ring subsequent to the 
5 ^ pyrazolppyrimidinone-alkylation step. This approach is particularly convenient 
when the required HetCHjX is relatively inaccessible. For example, when Het 
is either 3-methyl-1,2,4-tria2ol-5-yl or 5-methyl-1.2,4-oxadia2ol-3-y|, the 
heterocyclic rings can be assembled from a carboxymethyl precursor and a 
cyanomethyl precursor respectively, i.e. a compound of formula (IVA) and 

10 (IVB) wherein is CHoCOjH or CHjCN, by a series of conventional steps. 
Each alternative is illustrated by the transformations of Preparation 69 to 
Preparation 72 and of Preparations 73 and 77 to Preparations 76 and 79. 

Yet another variation for obtaining a compound of formula (IVA) or 
(IVB) is to incorporate the R group at a much^earjier stage in the synthetic 

15 pathway, e.g. by generating a suitably N^- or N^-alkylated pyrazole derivative, 
which is then processed to (IVA) or (IVB) by analogy with the subsequtently 
described conversion of (VII) to (V). 

A compound of formula (V) may be obtained from a compound of 
20 formula (VI): 




(VI) 

wherein and R^ are as previously defined for formula (V), by the 
application of known cyclisation methods for pyrimidinone ring formation. 
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Thus, for example, the cyclisation may be effected by the treatment of (V) 
with a base such as sodium or potassium hydroxide, or sodium or potassium • 
carbonate, optionally in the presence of hydrogen peroxide, in a to C- 
alkanol-water medium at from about 60°C to the reflux temperature of the 
reaction mixture. 

The cyclisation may also be mediated by a sodium or potassium to 
C5 alkoxide, in a to C5 alkanol as solvent, at from about 60*^0 to the reflux 
temperature of the reaction mixture. 

Alternative cyclisation procedures include the treatment of (V) v^ith 
either poiyphcsphoric acid at from about 130 to- about 150^C or with a Lewis 
acid. e.g. anhydrous zinc chloride at from about 200 to about 220''C. 

A compound of formula (Vl) may be obtained by selective N-acylation 
of a compound of formula (VII): 




(VII) 



wherein is as previously defined for formula (VI), with a compound of 
formula (Vill); 
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wherein Y is a suitable leaving group, and is as previously defined for 
formula (VI). For example, when Y is chloro, the reaction may be conducted 
with the appropriate aroyi chloride in the presence of an excess of a tertiary 
^ amine such as triethylamine or pyridine to aci as scavenger for the acid 
by-product (HY). optionally in the presence of a catalyst such as 
4-dimethylaminopyridine, in a suitable solvent such as dichloromethane. at 
from about 0°C to about room temperature. For convenience, pyridine may 
also be used as the solvent. 

♦ 

2. An alternative, generally applicable, synthetic 'route to compounds of 
formulae (lA) and (IB) involves the incorporation of the R"" substituent at an 

earlier stage of the synthesis. 

I- ' . . . • • - • 

Thus a compound of formula (lA) or (IB) may be prepared by 
15 cyclisation. of a compound of formula (IXA) or (IXB) respectively: 



10 



R30 


HjNOC 




















(IXA) 



R30 



H2NO 



Q 




N — R' 



(IXB) 



wherein R\ R^ R^ and R"* are as previously defined for formulae (lA) and (IB). 
The cyclisation may be effected under basic, neutral or acidic conditions. 

Under neutral conditions, a compound of formula (IXA) or (IXB) may be 
20 heated, optionally in the presence of a solvent and/or optionally in the 
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presence of a dehya'rating agent and/or mechanical water-removal system, 
e.g. a Dean-Stark apparatus. A suitable solvent is 1,2-dichloroben2ene. 
sulpholane or N-methylpyrrolidin-2-one, a suitable dehydratina aaent is 
molecular sieves and, preferably, the reaction is carried out at from 180 to 
220°C. 

Under acidic conditions, the cyclisation may be carried out by reaction 
of a compound of formula (IXA) or (IXB) wjth a protic acid or Lewis acid, 
optionally in the presence of a solvent. A suitable protic acid is concentrated 
sulphuric acid, phosphoric acid or p-toiuenesulphonic acid, a suitable Lewis 
acid is boron trifludride, aluminium chloride, silicon tetrachloride, stannic 
chloride, titanium tetrachloride, ferric chloride or zinc chloride, a suitable 
solvent is glacial acetic acid? tetrahydrofuran, 1,4-dioxan or chlorobenzene 
and, preferably, the reaction, is carried out at from 65 to 210''C. 

However, the preferred mode of cyclisation of a compound of formula 
(IXA) or (IXB) is under basic conditions, preferably in a solvent, optionally in 
the presence of hydrogen peroxide or a peroxide salt, and is followed, where 
necessary, by neutralisation of the reaction mixture. A suitable base is 
selected from the group consisting of the C1-C12 aikoxide and hydride salts of 
lithium, sodium and potassium, sodamide, sodium cyclohexylamide and 
cesium carbonate, the quantity of base employed is from 1.1 to 2.0 molecular 
equivalents, a suitable solvent is selected from the group consisting of 
ethanoi, n-propanol, t-butanol, t-amyl alcohol, 1-methylcyc!ohexanol, 
tetrahydrofuran and 1,4-dioxan, and the reaction is carried out at from 60 to 
105°C. 

Preferably the base is selected from the group consisting of sodium 
ethoxide, sodium t-butoxide, potassium t-butoxide and sodium hydride; and 
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the solvent is selected from the group consisting of ethanol, n-propanol, t- 
butanoi, t-amyl alcohol and tetrahydrofuran, 

A'compound of formula (IXA) or (IXB) may be prepared by reaction of 
5 ,a compound of formula (XA) or (XB) respectively: 

6 




(XA) (XB) 

■ ■ ' If 
( I 



wherein and are as previously defined for formulae (IXA) and (IX'B) with 
a compound of formula (XI): 




wherein and R"* are also as previously defined for formulae (IXA) and 
(IXB). 

The coupling reaction may be achieved using conventional amide 
bond-forming techniques, e.g. jda the acyl chloride derivative of (XI). by 
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analogy with the preparation of a compound of formula (Vl). ensurina that an' 
potentially vulnerable substituent (for example when R^^ is C. to C4 alkyi 
substituted with OH or CONH2) is appropriately protected. 
5 In particular, any one of a host of amino acid coupling variations may 

be used. For example, the acid of formula (Xl) may be activated using a 
carbodiimide such as 1.3-dicyclohexylcarbodiimide or 1-ethyl-3-(3. 
dimethylaminoprop-1-yl)carbodiimide optionally in the presence of 1- 
hydroxybenzotriazole and/or a catalyst such as 4-dimethylaminopyridine. or 
10 by using a halotrisaminophosphonium salt such as 

bromotris(pyrrolidino)phosphonium hexafiuorophosphate. Either type of 
coupling is conducted in a suitable solvent such as dichloromethane, 
optionally in the presence of a tertiary amine such as N-methylmorpholine or 
N-ethyldiisopropylamine (for example when either the compound of formula 
15 (XA) or (XB), or the activating reagent, is presented in the form of an acid - 
addition salt), at about 0°C. Preferably, from 1.1 to 2.0 molecular equivalents 
of the activating reagent and from 2.0 to 3.0 molecular equivalents of any 
tertiary amine present are employed. 

Preferably, a mixture of (XI) and either (XA) or (XB) is treated with 
20 about one molecular equivalent of the coupling reagent (benzotriazoM- 
yloxy)tripyrrolidinophosphonium hexafiuorophosphate (PyBOP) in a suitable 
solvent such as dimethylformamide at about room temperature. 

In a further variation, the carboxylic acid function of (XI) may first of all 
be activated using up to about a 5% excess of a reagent such as N,N'- 
25 carbonyldiimidazoie in a suitable solvent, e.g. ethyl acetate or butan-2-one, at 
from about room temperature to about 80°C, followed by reaction of the 
intermediate imidazolide with either (XA) or (XB) at from about 20 to about 
90^C. 
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The amines of formula (III), the 4-aminopyra2ole-5-carboxamldes of 
formulae (VII), (XA) and (XB), the carboxylic acid derivatives of formula (VIII) 
and th6 carboxylic acids of formula (XI), when neither commercially available 

' I ■ 

5 , nor subsequently described, can be obtained either by analogy with the 
processes described in the Preparations section' or by conventional synthetic 
procedures, in accordance with standard textbooks on organic chemistry or 
literature precedent, from readily accessible starting materials using 
appropriate reagents and reaction conditions, 

10 Moreover, persons skilled in the art will be aware of variations of, and 

alternatives to, those processes described hereinafter in the Examples and 
Preparations sections which allow the compounds defined by formulae (lA) 
and (IB) to be obtained. , ' . 

The pharmaceutically acceptable acid addition salts of the compounds 

15 of formulae (lA) and (IB) which contain a basic centre may also be prepared 
in a conventional manner. For example a solution of the free base is treated 
with the appropriate acid, either neat or in a suitable solvent, and the resulting 
salt isolated either by filtration of by evaporation under vacuum of the reaction 
solvent. Pharmaceutically acceptable base addition salts can be obtained in 

20. an analogous manner by treating a solution of a compound of formula (lA) or 
(IB) with the appropriate base. Both types of salt niay be formed or 
interconverted using ion-exchange resin techniques. 

The biological activities of the compounds of the present invention 
25 were determined by the following test methods. 



Phosphodi esterase fPDE ^ inhibitory activity 

In vitro PDE inhibitory activities against cyclic guanosine 3\5*- 
monophosphate (cGMP) and cyclic adenosine 3',5'-monophosphate (cAMP) 
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phosphodiesterases were determined by measurement of their IC50 values 
(the concentration of compound required for 50% inhibition of enzyme 
activity). 

5- The required PDE enzymes were isolated from a variety of sources, 

including human corpus cavernosum, human and rabbit platelets, human 
cardiac ventricle, human skeletal muscle and bovine retina, essentially by the 
method of W.J. Thompson and M.M. Appleman (Bjochem., 1971, 10, 311). In 
particular, the cGMP-specific PDE (PDE5) and the cGMP-inhibited cAMP 

10 PDE (PDE3) were obtained from human corpus cavernosum tissue, human 
platelets or rabbit platelets; the cGMP-stimulated PDE (PDE2) was obtained 
from human corpus cavernosum; the caicium/calmoduiin (Ca/CAM)- 
dependent PDE (PDE1) from human cardiac ventricle; the cAMP-specific 
PDE (PDE4) from human skeletal muscle; and the. photoreceptor PDE 

15 (PDE6) from bovine retina. 

Assays were performed using a rtiodification of the "batch" method of 
W.J. Thompson et a]. (Biochem.. 1979, 18. 5228). Results from these tests 
show that the compounds of the present invention are potent and selective 
inhibitors of cGMP-specific PDE5. 

20 

Functional artjvity 

This was assessed in vitro by determining the capactiy of a compound 
of the invention to enhance sodium nitroprusside-induced relaxation bf pre- 
contracted rabbit corpus cavernosum tissue strips, as described by S.A. 
25 Ballard et gj. (Brit. J. Pharmacol.. 1996. US (suppL). abstract 153P). 
In vivo activity 

Compounds were screened in anaesthetised dogs to determine their 
capacity, after i.v. administration, to enhance the pressure rises in the corpora 
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cavernosa of the penis induced by intracavernosal injection of sodium 
nitroprusside. using a method based on that described by Trigo-Rocha et al 
(NeuroUrcl. and Urodyn., 1994, iS, 71). • 
5 ^ .In human therapy, the compounds of formulae (lA) and (IB), their 

pharmaceutically acceptable salts, and pharmaceutically acceptable solvates 
of either entity, can be administered alone, but will generally be administered 
in admixture with a pharmaceutical carrier selected with regard to the 
intended route of administration and standard pharmaceutical practice. 
10 Preferably, they are administered* orally in the form of tablets containina such 
excipients as starch or lactose, or in capsules or ovules either alone or in 
admixture with excipients. or in the form of elixirs, solutions or suspensions 

containing flavouring or colouring agents. They can also be injected 

•»■ • * . . . . * . • it . 

.parenterally, for example intracavemosally, intravenously, intramuscularly or 
15 subeutaneously. For parenteral administration, they are best used in the form 
of a sterile aqueous solution which may contain other substances, for * 
example enough salts or monosaccharides to make the solution isotonic with 
blood. For buccal or sublingual administration they may be administered in 
the form of tablets or lozenges which can be formulated in a conventional 
20 manner.. 

For oral, parenteral, buccal and sublingual administration to patients, 
the daily dosage level of the compounds of formulae (lA) and (IB) and their 
pharmaceutically acceptable salts and solvates may be from 10 to 500 mg (in 
single or divided doses). Thus, for example, tablets or capsules may contain 
25 from 5 to 100 mg of active compound for administration singly, or two or more 
at a time, as appropriate. The physician in any event will determine the actual 
dosage which will be most suitable for an individual patient and it will vary with 
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the age, weight and response of the particular patient. The above dosages 
are exemplary of the average case; there can, of course, be individual 
instances where higher or lower dosage ranges are merited and such are 
5 within the scope of this invention. 

Generally, in humans, oral administration of the compounds of the 
invention is the preferred route, being the most convenient and, for example 
in MED, avoiding the well-known disadvantages associated with 
intracavernosal (i.e.) administration. A preferred oral dosing regimen in MED 
10 for a typical man is from 25 to 100 mg of compound when required. In 

circumstances where the recipient suffers from a swallowing disorder or from 
imipairment of drug absorption after oral administration, the drug may be 
administered parenterally, e.g. subiingually or buccally. 

For veterinary^ u^e, a compound of formula (lA) or (IB), or a veterinarily 
15 acceptable salt thereof, or a veterinarily acceptable solvate o.f either entity, is 
administered as a suitably acceptable formulation in accordance with normal 
veterinary practice and the veterinary surgeon will determine the dosing 
regimen and route of administration which will be most appropriate for a 
particular animal. 

20 Thus the invention provides a pharmaceutical composition comprising 

a compound of formula (lA) or (IB), or a pharmaceutically acceptable salt 
thereof, or a pharmaceutically acceptable solvate of either entity, together 
with a pharmaceutically acceptable diluent or carrier. 

It further provides a veterinary formulation comprising a compound of 

25 formula (lA) or (IB), or a veterinarily acceptable salt thereof, or a veterinarily 
acceptable solvate of either entity, together with a veterinarily acceptable 
diluent or carrier. 
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The invention also provides a connpound of formula (lA) or (IB), or a 
pharmaceuticallv acceptable salt therepf, or a pharmaceutically acceptable 
solvate of either entity, or a pharmaceutical composition containing any of the 
5 ^foregoing, for use as a human medicament. 

'In addition, it provides a compound of formula (lA) or (IB), or a 
veterinarily acceptable salt thereof, or a veterinarily acceptable solvate of 
either entity, or a veterinary formulation containing any of the foregoing, for 
use as an animal medicament. 

10 in yet another aspect, the invention provides the use of a compound of 

formula (lA) or (!B). or a pharmaceutically acceptable salt thereof, or a 
pharmaceutically acceptable solvate of either entity, for the manufacture of a 
human medicament for the curative or prophylactic .treatment of a medical 
condition for which a cGMP PDE5 inhibitor is indiqated. 

15 It also provides the use of a compound of formula (lA) or (IB), or a * 

veterinarily acceptable salt thereof, or a veterinarily acceptable solvate* of 
either entity, for the manufacture of an animal medicament for the curative or 
prophylactic treatment of a medical condition for which a cGMP PDE5 
inhibitor is indicated. 

20 Moreover, the invention provides the use of a compound of formula 

(lA) or (IB), or a pharmaceutically acceptable salt thereof, or a " 
pharmaceutically acceptable solvate containing either entity, for the 
manufacture of a human medicament for the curative or prophylactic 
treatment of male erectile dysfunction, female sexual dysfunction, premature 

25 labour, dysmenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet 
obstruction, incontinence, stable, unstable and variant (Prinzmetal) angina, 
hypertension, pulmonary hypertension, congestive heart failure, 
atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 
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blood vessel patency, chronic asthma, bronchitis, allergic asthma, allergic 
rhinitis, glaucoma or diseases characterised by pjisorders of gut motility. 
It also provides the use of a compound of formula (lA) or (IB), or a 
5 veterinarily acceptable salt thereof, or a veterinarily acceptable solvate 

containing either entity, for the manufacture of an animal medicament for the 
curative or prophylactic treatment of male erectile dysfunction, female sexual 
dysfunction, premature labour, dysmenorrhoea, benign prostatic hyperplasia 
(BPH), bladder outlet obstruction, incontinence, stable, unstable and variant 
10 (Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart 
failure, atherosclerosis, stroke, peripheral vascular disease, conditions of 
reduced blood vessel patency, chronic asthma, bronchitis, allergic asthma, 
allergic rhinitis, glaucoma or diseases characterised by disorders of gut 
motility. 

15 Additionally, the irivention provides a method of treating or preventing 

a medical condition for which a cGMP PDE5 inhibitor is indicated,, in a 
mammal (including a human being), which comprises administering to said 
mammal a therapeutically effective amount of a compound of formula (lA) or 
(IB), or a pharmaceutically or veterinarily acceptable salt thereof, or a 

20 pharmaceutically or veterinarily acceptable solvate of either entity, or a 
pharmaceutical composition or veterinary formulation containing any of the 
foregoing. 

Still further, the invention provides a method of treating or preventing 
male erectile dysfunction, female sexual dysfunction, premature labour, 
25 dysmenorrhoea, benign prostatic hyperplasia (BPH), bladder outlet 

obstruction, incontinence, stable, unstable and variant (Prinzmetal) angina, 
hypertension, pulmonary hypertension, congestive heart failure, 
atherosclerosis, stroke, peripheral vascular disease, conditions of reduced 
blood vessel patency, chronic asthma, bronchitis, allergic asthma, allergic 
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mammal (including a human being); wfiich comprises administering to said 
mammal a therapeutically effective amount of a-cqmpound of formula (lA) or 
5 ^ (IB), or a pharmaceutically or veterinarily acceptable salt thereof, or a 
pharmaceutically or veterinarily acceptable solvate of either entity, or a 
pharmaceutical composition or veterinary formulation containing any of the 
foregoing. 

The invention also includes any novel intermediates described herein, 
10 for example those of formul3e (IIA), (MB), (IVA). (IVB). (IXA) and (IXB). 
The syntheses of the compounds of the invention and of the 
intermediates for use therein are illustrated by the following Examples and 
Preparations. 

H Nuclear magnetic resonance (NMR) ,speptra were recorded using 
15 either a.Varian Unity 300 or a Varian Inova 400 spectrometer and were in all 
cases consistent with the proposed structures. Characteristic chemical shifts 
(5) are given in parts-per-million downiField from tetramethylsilane using 
conventional abbreviations for designation of major peaks: e.g. s, singlet; d. 
doublet; t, triplet; q, quartet; m, multiplet; b. broad. 
20 Mass spectra (m/z) were recorded using a Fisons Instruments Trio 

mass specti-ometer in the thermospray ionisation mode. 
Room temperature means 20 to 25^C. 
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EXAMPLE 1 

AminosulDhonvlation of 1 /2-alkvlate d-5-(2-.alkoxvDhenvlV3>alkyM/P , fi- 
dihvdrQ>7H-pvrazolor4 3-d]pvrimidin>7-ones 
5 Chlorosulphonic acid (30 mmol) was added slowly to an ice-cooled 

sample of either the Nl- or the N2-alkytated substrate (3 mmol), followed by 
thionyl chloride (4.5' mmol), then the resulting mixture was allowed to warm to 
room temperature and stirred for 24 hours.. The reaction mixture was ice- 
cooled and carefully poured into stirred ice/water, then the precipitate was 

10 collected and dried by suction to give the crude sulphonyl chloride which was 
of sufficient purity to use directly in the subsequent N-sulphonylation step. 

Excess (generally from 2 to 5 mol. equiv.) 1-substituted piperazine was 
added portionwise to a stirred mixture of the sulphonyl chloride and ethanoL 
The reaction mixture was stirred for 20 hours at room tenrlperature and then 

15 evaporated under reduced pressure. The residue was partitioned between, 
ethyl acetate and saturated aqueous sodium bicarbonate solution,, then the 
organic phase separated and combined with three ethyl acetate extracts of 
the aqueous phase. The combined organic solutions were dried (Na2S04) 
and evaporated under reduced pressure to provide the crude sulphonamide, 

20 which was purified by column chromatography on silica gel. 

In cases where the sulphonyl chloride did not precipitate on ice-water 
quenching of the chlorosuiphonation reaction mixture, the resulting aqueous 
solution was diluted with an equal volume of ethanol, ice-cooled and treated 
with the appropriate piperazine derivative as described above. 

25 

EXAMPLE 2 

3-Ethyl-545-r4-ethvlDiperazin-1-vlsuiDhonyn-2-n-DropoxyDhenyl]-1- 
(pyridin>2-ynmethvM , 6-dihvdrQ- 7H-Dvra20lof4.3-dlDvrim idin-7-Qne 

Obtained as a white solid (40%) from the title compound of Preparation 



wo 98/49166 



PCT/EP98/02257 



16 and l-ethylpiperazine using the procedure of Example 1. Found: C. 
59.06; H. 6.19; N. 17.00. C28H35N7O4S requires C, 59.45; H, 6.24; N, 
17.33%: 6(CDCl3): 1.02 (3H.t), 1;18 (3H,t), 1.42 (.3H.t)"2.02 (2H,m). 2.40 

5 ^ (2H,q), ,2.54 (4H,m), 3.02 (2H,q), 3.12 (4H.m), 4.25 (2H,t).'5.93 (2H,s), 7.00 
(1H,d), 7.17 (2H,m). 7.60 (IH.m), 7.84 (1H,d), 8.58 (IH.d). 8.88 (IH.s), 10.92 
(IH.s). LRMS: m/z 566 (M+l)*. 

• EXAMPLE 3 

10 5-f5-(4-MethvlDiDera2in- 1-vlsulDhonvn-2-n-DroD oxvDhenvl]-:^-n.DrQpvl- 
i-(pyridin-2-ynmethyl-1.6-dihvdro-7H-pvrazolof4.3-d]pvrimidin-7-onp 

Obtained as a white solid (62%) from the title compound of Preparation 
17 and l-methylpiperazine using the procedure of Example 1. I^ound: C, 
59.51; H. 6.42; N, 16.67. C26H35N7O4S requires C. 59.45; H. 6.24; N, 

15 17.33%. 5 (CDCI3): 0.98 (3H,t).. 1.18 (3H.t). 1.87 (2H.m). 2.02 (2H.m). 2.28. 
(3H,s). 2.50 (4H,m). 2.96 (2H.t). 3.14 (4H,m). 4.25 (2H.t). 5.92 (2H.s), 6.98 
(IH.d). 7.16 (2H,m). 7.60 (IH.m). 7.84 (IH.d). 8.57 (IH.d). 8.88 (1H,s). 10.90 
(1H,s). LRMS: m/z 566 (M+1)*. 

20 EXAMPLE 4 

5-{5-f4-(2-HydroxvethynpiDerazin-1-vlsuiDhonvl]-2-n-proDoxyphenyl}-3- 
n-DrQpvl-1-(pyridin-2-vnmethvl-1.6-dihvdrQ-7H-Dyra2olQ(4 3-dlDvrimidin-7-nnp 

Obtained as a white foam (12%) from the title compound of 
Preparation 17 and 1-(2-hydroxyethyl)piperazine using the procedure of 

25 Example 1. Found: C, 58.18: H. 6.25; N, 15.81. C2QH37N7O5S requires C, 
58.47; H. 6.26; N. 16.46%. 6 (CDCI3): 1.00 (3H.t). 1.18 (3H,l). 1.88 (2H.m), 
2.04 (2H.m). 2.30 (IH.s), 2.58 (2H.m), 2.66 (4H.m). 2.98 (2H.t). 3.13 (4H.m). 
3.58 (2H.t), 4.28 (2H,t). 5.96 (2H.s). 7.00 (IH.d). 7.18 (2H,m). 7.60 (IH.m), 
7.86 (IH.d). 8.58 (1H,d). 8.90 (1H.s). 10.94 (1H,s). LRMS: m/z 596 (M+1)*. 
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EXAMPLE 5A 

3-Ethyl-5-[5-(4-ethylpiper32in-1-ylsulphonyl)-2-n-proDoxvDhenyl]-?- 
(pyridin-2-ynrnethyl-2.6-dihydro-7H-pvrazolo(4.3-d]pyrimiclin-7-one 
5 (a) Obtained as a white solid (30%) from the title compound of 

Preparation 18 and l-ethyipiperazine using the procedure of Example 1. 
Found: C, 58. S2; H, 6.34; N, 17.03. CjgHjjNyO.S requires C. 59.45; H, 6.24; 
N, 17.33%. 5 (CDCI3): 1.02 {3H.t), 1.14 (3H,t). 1.30 (3H.t). 2.02 {2H.m), 2.40 
(2H.q). 2.52 (4H,m). 3.04 (2H.q). 3.08 {4H,m). 4.23 (2H,t). 5.68 (2H.s), 7.08 
10 (1H,d), 7.15 (1H,d). 7.20 (IH.m). 7.62 (1H,m). 7.'82 (1H,d), 8.58 (IH.d). 8.78 
(IH.s). 10.60 (1H,s). LRMS:m/2 566(M+1)'. . 

(b) A stirred mixture of the title compound of Preparation 136 
(385. 1g, 0.66 mol) and n-propanol (1932 ml) was distilled under reduced 

15 pressure until approximately half the volume (990 ml) of n-prppanol had been 
removed, then cooled to about ST^'C under nitrogen. Potassium t-.butoxide 
(222. 2g. 1,98 mol) was added portionwise over 15 minutes and the reaction 
mixture heated under reflux for 26 hours, allowed to cool, treated with water 
(1932 ml) and filtered. The pH of the filtrate was adjusted to 7.5 using 1M 

20 hydrochloric acid (1840 ml), then the solid precipitate granulated for 30 
minutes, collected, washed with water and dried to give the title compound 
(275.2 g, 73.7%) as a white solid. 5(DMSOd6): 0,92 (6H.m), 1.19 (3H.t), 1.72 
(2H,m), 2.25 (2H.q), 2.39 (4H,m). 2.88 (4H,m), 2.96 (2H,q), 4.11 (2H,t), 5.68 
(2H,s). 7.21 (IH.d) 7.34 (3H,m). 7,80 (2H.m), 7.87 (IH.s), 8.51 (1H,d), 11.72 

25 (IH.s). LRMS: m/z 566(M+1)'. 



wo 98/49166 PCT/EP98/02257 



3-Ethvl-5-(5-f4-ethvlDiDe rs2in-1-sulbhonvn-2-n-DroDoxvnhg>ny n.2.fpvririin.2- 

yhmethyl-2.6-dihydrQ-7HTOvrazolof4.3-cnDyrimidin-7-one ritratP 

5 A stirred mixture of the title compound of Example 5A (15.0g, 26.5 

mmol) and acetone (150 ml) was heated under reflux, then filtered. To the 

stirred filtrate was added a filtered solution of citric acid (5.10g, 26.5 mmol) in 

a mixture of acetone (75 ml) and water (7.5 ml), then the reaction mixture 

heated under reflux for 75 minute:- and allowed to cool. The resulting 

10 suspension was granulated for 1 hour and filtered, then the solid thus 

obtained washed with acetone (20 ml) and dried at 45°C to provide the title 

compound [18. 33g, 91%) as a white solid, m. p. 185°C. Found: C, 53.84; 

H.5.71: N,12.89. C28H35N7O4S; CgHeOy requires C,53.89; H,5.72; N, 12.94. 

' 6(DMS6d6): 0.95 (6H,m). 1.20 (SH.tj. 1.72 (2l^,m)" 2.40-2.73 (lOH.m), 2.96 

15 (4H.m). 4.11 (2H,t). 5.68 (2H,s), 7.21 {1H,d), 7.34 •(2H.m). 7.82 (3H.m),.8.51, 
\ . . . ■ 

(IH.d), 11.72 (1H,s). 

EXAMPLE 6 

5-f5-(4-Methv lpinerazin-1-vlsulphonvn-2-n-proDOXVDhenvl]-3-n.prnpyl- 
20 2-(Dvridin-2-vhmethvl-2 fi-dihvdro-7H-Dvrazolof4.3-dlDvrimidin-7-r>nP 

Obtained as a white solid (53%) from the title compound of Preparation 
20 and 1 -methylpiperazine using the procedure of Example 1 . Found: C, 
58.96; H, 6.23; N, 17.03. C28H35N7O4S requires C, 59.45; H. 6.24; N, 
17.33%. 5 (CDCI3): 0.96 (3H,t), 1.16 (3H,t), 1.76 (2H,m). 2.04 (2H,m), 2.26 
25 (3H.S). 2.50 (4H,m). 2.98 (2H.t), 3.10 (4H,m), 4,25 (2H,t). 5.66 (2H.s). 7.06 
(IH.d). 7.15 (IH.d). 7.22 (1H.m). 7.64 (IH.m), 7,83 (IH.d). 8.58 (1H,d). 8.78 
(1H.S), 10.60 (IH.s). LRMS: m/z 566 (M+1)*. 
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5-f5-f4-(2-HvciroxvethvnDiDerazin-1-vlsulDhonvl1-2-n-nroDoxvphF>nvl|-r^- 
n-DroDvl.2.fpvridin-2-vl^methvl-2 fi-dihvdro-7H-Dvra2olof4 3~d]Dvrimiriin-7-n nft 
5 Obtained as a white foam (30%) from the title compound of 

Preparation 20 and 1-(2-hydroxyethyi)piperazine using the procedure of 
Example 1. Found: C, 57.84; H, 6.44; N, 15.99. C20H37N7O5S; 0.10 CH2CI2 
requires C, 57.85; H, 6.21; N, 16.23%. 6 (CDCI3): 0.95 (3H.t), 1.17 (3H,t), 
1.75 (2H,m), 2.04 (2H.m). 2,28 (IH.s), Z54 (2H.t). 2.60 (4H,m), 2.98 (2H,t), 
10 3.10 (4H,m). 3.58 (2H,m), 4.25 (2H,t), 5.68 {2H;s), 7.07 (IH.d), 7.17 (1H,d), 
7.20 (IH.m), 7.62 (1H,m), 7.83 (1H,d), 8.58 (IH.d), 8.78 (1H,s), 10.62 (IH.s). 
LRMS: m/2 596 (M+1)\ 

EXAMPLE 8 • . • 
15 3-Ethvl.5-[5. ^4.methvlpiDerazin-1-vlsulDhonvhr2-n. DroDOxvDhen\/l]-9. 
(Dvridin-2-ynmethyl-2 6-dlhvdro-7H-pvra2oio[4.3-d]pyrimidin-7-one 

Obtained as a white solid (35%) from the title compound of Preparation 
18 and l-methylpiperazine using the procedure of Example 1. Found: C, 
58.24; H, 6.06; N. 17.53. C27H33N7O4S requires C, 58.79; H, 5.99; N, 
20 1 7.78%. 6 (CDCI3); 1.12 (3H.t). 1.26 (3H.t). 1.99 (2H,m). 2.24 (3H.s). 2.45 
(4H.m), 2.98 (2H.q). 3.06 (4H.m). 4.20 (2H.t). 5.65 (2H,s). 7.04 (IH.d). 7.12 
(1H,d). 7.18 (IH.m). 7.60 (IH.m), 7.78 (IH.d). 8.54 (1H.d). 8.74 (IH.s). 10.57 
(IH.s). LRMS: m/z 552 (M+1)*. 
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EXAMPLE 9 

• 3>Ethyl-5-{5-[4>f2-hvdroxvethvhpiDera2in-1-vlsulDhonyn'-P.n- 
DroDQxVDhenvlV2-^pvridin>2-vhmethvl>2.6-dih vdro-7H-pvra7nin(4 
5 d1pyrim.idin-7-one 

Obtained as a white solid (30%) from the title compound of Preparation 

18 and 1-(2-hydroxyethyl)pipera2ine using the procedure of Example 1. 
Found: C. 56.11; H, 6.10; N. 16.15. C28H35N7O5S; H^O requires C,-56.08; H. 
6.22; N, 16.35%. 6 (CDCI3): 1.12 (3H.t). 1.30 (3H,t), 2.00 (2H,m). 2.26 (IH.s). ' 

10 2.52 (2H,t), 2.57 (4H.m), 3.00 (2H;q), 3.06 (4H.m). 3.54 {2H.m). 4.20 {2H,t), 
5.64 (2H,s), 7.04 (1H,d), 7.13 (iH.d), 7.58 (1H,m), 7.78 (IH.m), 8.53 (1H,d). 
8.76 (1H.s)i 10.58 (IH.s). LRMS: m/z 582 (M+1)*. 

I 

• '. E MMPL,S 10 , ! ' 

15 ^ 5-[2-Ethoxy- 5-M.methvlDiDera2in-1-vlsulDhonvnn henvn.3-n.pmpyl.?. 

(Dvridin-2-vhmethyl-2.fi-dihvdrQ-7H-pvra2olof4 3-d]pyrimidin-7-one ' 
Obtained as a white foam (32%) from the title compound of 

Preparation 19 and 1-methylpiperazine using the procedure of Example 1. 

Found: C. 57.82; H,6.08; N,17.19%. C27H33N7O4S: 0.20 CHjClj requires C. 
20 . 57.45; H, 5.92; N. 17.24%. 6 (CDCI3): 0.95 (3H.t). 1.65 (3H.t). 1.77 (2H.m). 

2.28 (3H.S). 2.50 (4H.m), 2.98 (2H.t). 3.10 (4H.m). 4.38 (2H.q). 5.68 (2H.s). 

7.08 (IH.d), 7.15 (1H,d). 7.23 (1H,m). 7.64 (IH.m). 7.84 (IH.d). 8.58 (IH.d). 

8.80 (IH.s). 10.62 (1H,s). LRMS: m/z 552 (M+1)*. 

25 EXAMPLE 11 

5-f2-Ethoxv-5-M-ethvlDipera2in-1-vlsulDhQnvnDhenvl]-3-n-DrQpyl-2- 
(pvridin-2-yl)methvl-2.6-dihydro-7H-ovra20io[4.3-d1pyrimidin-7-Qne 

Obtained as a white solid (35%) from the title compound of Preparation 

19 and l-ethylpiperazine using the procedure of Example 1. Found: C, 58.93; 
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H, 6.24; N, 17.09. CseHjsNyO.S requires C. 59.45; H, 6.24; N, 17.33%. 6 
(CDCU): 0.90 (3H,t). 0.98 (3H.t), 1.60 (2H,jn), 1.72 (2H,m), 2.36 (2H,q). 2.50 
(4H,m), 2.94 (2H,t), 3.06 (4H,m). 4.34 (2H,q). 5.65 (2H,s), 7.05 (1H,d), 7.10 
(1H,d), 7.18 (1H,m), 7.58 (1H,m), 7.80 (IH.d). 8.54 (1H,d). 8.76 (1H,s), 10.58 
(1H,s). LRMS: m/2 566 (M+1)*. 

EXAMPLE 12 

5-f5-M-EthvlDiDera2in-1-vlsulDhonvn-2-n-DroDoxvnhP nvl1-3-n-prr>py|.?. 
(Dyridin-2-vhmethyl-2.6-dihydro-7H-pvra2olo[4.3-dlDvrimidin-7-nnp 

Obtained as a white foam (42%) from the title compound of 
Preparation 20 and 1-ethylpiperazine using the procedure of Example 1. 
Found: C. 59.46; H, 6.44; N, 16.53. C29H37N7O4S; 0.35 HjO requires C. 
59.44; H. 6.48; N. 16.73%. 6 (CDCI3): 0.94 (3H,t), .1.03 (isH.t), 1.18 (3H.t), 

I. 76 (2H.m), 2.04 (2H,m). 2.41 {2H.q), 2.53 (4H.m). 3.00 (2H.t). 3.12 (4H.m), 
4.25 (2H,t). 5.67 (2H,s). 7.08 (IH.d). 7.15 (IH.d), 7.23 (IH.m), 7.63 (1H,m). 
7.83 (IH.d). 8.58 (IH.d), 8.79 (IH.s). 10.60 (IH.s). LRMS: m/z 580 (M+1)*. 

EXAMPLE 13 

5-f5-f4-EthvlDiDera2in-1-vlsulDhonvn-2-n-DroDoxyDheny n.3-n-prnpyl.9. 
fDvridln-3-vnmethyl-2 fi-dihvdro-7H-pvrazolof4.3-dlDvrimidin-7-one 

Obtained as a white foam (39%) from the title compound of 
Preparation 21 and 1-ethylpiperazine using the procedure of Example 1. 
Found: C, 59.25; H. 6.47; N. 16.73. C29H37N7O4S; 0.25 CHjClj requires C, 
59.65; H, 6.40; N, 16.79%. 5 (CDCI3): 0.92 (3H,t). 0.98 (3H,t). 1.14 (3H.t). 
1.74 (2H,m). 2.00 (2H.m). 2.37 (2H.q). 2.50 (4H.m). 2.88 (2H.t). 3.05 (4H.m). 
4.20 (2H,t). 5.54 (2H,s). 7.10 (1H,d). 7.22 (IH.m), 7.53 (IH.d). 7,79 (IH.d). 
8.54 (2H.m). 8.74 (IH.s). 10.58 (IH.s). LRMS: m/z 580 (M+1)*. 
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EXAMPLE 14 

■ 3-Ethvl-5-[5-f4-ethylpiDera2in-'1-visulDhonvlV2-n-prnpoxvDhenyl^ 
(Dvrida2in-3-ynmethvl>2.6-dihvdrOn7H-Dvrazolof4j3<i]pvrimiriin.7-n 
5 ^ Obtained as a solid (40%) from the title compound of Preparation 29 
and l-ethylpiperazine using the procedure of Example 1. Found: C, 55.73; H. 
6.07; N. 18.93. CzrHa^NgOaS; 0.75 H2O requires C, 55.89; H. 6.17; N, 
19.31%. 6 (CDCI3): 1.10 (3H,t), 1.15 (3H.t), 1.34 (3H,t), 2.04 (2H.m). 2.40 
(2H,q). 2.50 (4H,m). 3.08 (6H,nh), 4.24 (2H.t), 5.88 (2H,s). 7.15 (1H,d), 7.46 
0 (2H,m), 7.82 (1H,d). 8.76 (IH.s), 9.15 (1H,d), 10.60 (IH.s). LRMS: m/z 567 
(M+lj*. 

EXAMPLE 15 

5-[5-M-Ethvlpiperazin-1-vlsulDhonvn-2-n-propoxvphenvl1-3-n-Dro p yl-?- 
(Dvridazin-3.-vnmethvl-2.6-dihvdrG-7H-pvrazolof4 3-d]Dvrimidin-7-nnp 

Obtained as a white solid (32%) from the title compound of Preparation 
30 and 1-ethylpiperazine using the procedure of Example 1. Found: C. 57.61; 
H. 6.11; N, 19.10. C2eH36Ng04S requires C, 57.91; H, 6.25; N, 19.30%. 5 
(CDCI3): 0.92 (3H.t), 0.98 (3H,t), 1.12 (3H.t). 1.75 (2H,m), 2.00 (2H.m), 2.37 
.(2H.q). 2.48 (4H.m). 3.00 (2H.t). 3.05 (4H.m). 4.20 (2H.t). 5.87 (2H.s). 7.12 
(IH.d). 7.42 (1H.m). 7.46 (1H.d), 7.80 (1H.d). 8.74 (IH.s). 9.12 (IH.d). 10.62 
(IH.s). LRMS: m/z 581 (M+1)*. 

EXAMPLE 16 

5-l5-(4-Ethvlpiperazin-1-vlsulphonvlV2-n-proDoxvphenvl]-3-n-propyl-2- 
fDvridazin-4-ynmpthvl-2.6-dihvdro-7H-Dvrazolo[4.3-dlDvrimidin-7-nnp 
Obtained as a pale brown solid (20%) from the title compound of 
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Preparation 31 and 1-ethylpiperazine using the procedure of Example 1. 
6 (CDCI3).: 1.01 (6H.m). 1.18 (3H.t), 1.87 (2H,m),.2.04 (2H,m). 2.41 (2H.q), 
2.55 (4H,m). 2.95 (2H,t). 3.12 (4H.m), 4.26 (2H,t). 5.80 (2H.s). 7.15 (1H,d). 
5 7.40 (1H,d). 7.86 (1H,d). 8.85 (IH.s). 9.14 (IH.d)! 9.20 (1H,s). 10.99 (IH.s). 
LRMS: m/2 581 (M-i-ir. 

EXAMPLE. 17 

5-f5-M-Ethvlpiperazin-1-vlsulphonvlV2-n-DroDoxvphpnvl1-3-n-propvl-2- 
10 (pyrimidin-4-ynmethyl-2.6-dihvdro-7H-pyra2olo[4.3-d]pvrimidin-7-one 

Obtained as a foam (58%) from tiie title compound of Preparation 32 
and l-ethylpiperazine using the procedure of Example 1. Found; C, 57.31; 
H, 6.21; N, 18.98. CjeHseNgO^S requires C. 57.91; H, 6.25; N, 19.30%. 0 
(CDCI3): 0.92 (3H.t). 0.,97 (3H.t). 1.12 (3H.'t), 1.73 (2H.m),'2.00 (2H.m). 2.38 
15 (2H.q). 2.59 (4H.m). 2.92.(2H.t)..3.04 (4H.m). 4.20 (2H.t). 5.60 (2H.s), 6.96 • 
(IH.d). 7.12 (IH.d). 7.80 (1H,d), 8.64 (IK.dj. 8.75 (IH.s), 10.63 (1H,s). 
LRMS: m/2 581 (M+l)*. 

EXAMPLE 18 . 

20 5-f5-(4-Ethv lpipera2in-1-vlsulphonvn-2-n-DroDoxv Dhenvll-3.n-propvl-?- 

(Dvnmidin-5-ynmethvl-2.6.dihvdro-7H-Dvra2olof4.3-d]Dvrimidin.7-onf 
Obtained as a cream foam (44%) from the title compound of 

Preparation 34 and 1-ethylpipera2ine using the procedure of Example 1. 

Found: C. 57.00; H, 6.20; N, 18.42. C28H3SN8O4S; 0.15 CHjClj requires C. 
25 56.98; H, 6.17; N, 18.88%. 6 (CDCI3): 0.99 (6H.m), 1.11 (3H,t), 1.78 (2H,m), 

2.00 (2H,m). 2.37 (2H.q). 2.50 (4H,m). 2.94 (2H.m). 3.05 (4H,m). 4.21 (2H.t). 

5.51 (2H.S). 7.10 (IH.d). 7.80 (IH.d). 8.64 (2H.s). 8.75 (IH.s), 9.15 (IH.s), 

10.64 (1H.S). LRMS: m/z 581 (M+1)*. 
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• 3-Ethvl-5-[5-M-ethylpiperazin^1-ylsulphonvlV2-n-DrQDoxvDhenyl].P^ 
(Dvrazin-^2-vl)methvl-2.6>dihvdro-7H-Dvrazolof4.3--d]Dvrimidin-^ 

Obtained as an off-white foam (47%) from the title compound of 
Preparation 35 and l-ethylpiperazine using the procedure of Example 1. 
5 (CDCI3): 1.01 (3H.t). 1.15 (3H,t). 1.37 (3H.t), 2.02 {2H.m), 2.39 {2H,q). 2.50 
(4H,m), 3.08 (6H.m), 4.24 (2H.t). 5.70 (2H,s), 7.15 (1H,d), 7.82 (IH.d), 8.52 
(3H.m). 8.78 (IH.s), 10.60 (iK.s). LRMS: m/z 567 (M+1)*. 

EXAMPLE 20 

5-[5-(4-Ethylpiperazin-1-ylsulphonyl)-2-n-propoxvDhenyll-3-n-prnpyl-9. 
(pvrazin-2-vnmethyl-2.6-dihvdro-7H-pvrazolof4.3-d]Dyrimidin-7-Qnp 

Obtained as a white solid (37%) from the titip compound of Preparation 
36 and 1-ethylpiperazine using the procedure of Example 1. Found: C,56.8D; 
H. 6.11; N, 18.84. C28H36N8O4S; 0.80 HjO requires C. 56.51; H. 6.37; N, 
18.83%. 6 (CDCI3): 0.99 (6H,m). 1.10 (3H.t), 1.78 (2H,m), 2.00 (2H.m), 2.38 
(2H,q). 2.48 (4H,m). 3.00 (2H,t), 3.05 (4H.m). 4.2,2 (2H,t). 5.68 (2H,s), 7.14 
(1H,d). 7.80 (1H,d). 8.47 (IH.s). 8.50 (2H.s). 8.74 (IH.s). 10.62 (1H.s). 
LRMS: 581 (M+1)*. 

EXAMPLE 21 

5-f2-Methoxy-5-f4-methylpiperazin-1-ylsulphonvnDhenyn-3-n-propyl-1- 
fDvridin-2-vnmethyl-1.6-dihvdro-7H-pyrazolo[4.3-d]pvrimidin-7-nne 

Obtained as a white crystalline solid (15%) from the title compound of 
Preparation 41 and 1-methylpiperazine using the procedure of Example 1. 
Found: C, 57.93; H. 5.75; N. 18.00. C26H31N7O4S requires C. 58.10; H, 5.77; 
N. 18.25%. 5 (CDCI3): 1.00 (3H.t). 1.87 (2H.m). 2.30 (3H,s). 2.50 (4H.m). 
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2.98 {2H.m). 3.12 (4H.m). 4.12 (3H.s), 5.96 (2H,s). 7.00 (1H,d), 7.18 {2H.m). 
7.60 (1H,m), 7.88 (1H,d), 8.58 (1H,d), 8.85 (IH.s). 10.68 (IH.s). LRMS; m/z 
538 (M+l^. • 

5 

EXAMPLE 22 

5-[5-(4-Ethvlpipera2in-1-vlsulphonvn-2-n-DroDoxvDhenvn-1-r3- 
methoxvpvridin-2-ynmethyl-3-n-Dropvl- 1 .6-dihvdro-7H-pyrazolQf4 3- 
dlDvrimidin-7-Qne 

10 Obtained as a white solid (27%) from the title compound of Preparation 

47 and l-ethylpiperazine using the procedure of Example 1. Found: C, 58.83; 
H, 6.48; N, 15.76. CjoHsgN^OcS requires C, 59.09; H, 6.45; N,16.08%. 6 
(CDCI3); 1.00 (6H.m). 1.18 (3H.t), 1.87 (2H,m), 2.02 (2H,m), 2.40 (2H,q), 2.56 
(4H,m), 2.96 (2H,t). 3.13 (4H,m), 3.84 (3H,'s), 4.24 (2H,t), 5.98 (2H.s), 7.14 

16 (3H,m). 7.83 (IH.d). 8.02 (1H.d).,8.87 (1H,s). 10.80 (1H,s). LRMS: m/z.610. 
(M+1)*. 

EXAMPLE 23 

1-(6-Aminopyridin-2-ynmethvl-5-[5-f4-ethviDiDerazin-1-vlsulphcnvn-2-n- 
20 propoxvphenyl]-3-n-propyl-1.6-dihydro-7H-Dvrazolof4.3-d1pvrimidin-7-one 

Obtained as a white solid (44%) from the title compound of Preparation 
50 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 58.31; 
H, 6.45; N. 18.52. C29H38N8O4S requires C. 58.57; H, 6.44; N. 18.84%. 6 
(CDCI3): 1.02 (6H,m). 1.17 (3H,t), 1.88 (2H,m). 2.05 (2H,m), 2.42 (2H,q), 2.56 
25 (4H,m), 2.98 (2H,t). 3.14 (4H,m), 4.25 (2H,t), 4.40 (2H.s), 5.74 (2H.s), 6.25 
(1H,d), 6.35 (IH.d). 7.15 (1H,d), 7.34 (IH.d). 7.85 (IH.d). 8.88 (IH.s), 10.88 
(IH.s). LRMS: m/z 595 (M+1)*. 
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EXAMPLE 24 

• 1-f1-Methyli rriidazQl-2-yn meth.vl-5-f5 -(4-rriethvlnipera7in-1-v ki j|phnnyn. 
2-n-DroDox vDh'envl1-3-n-DroDvl-1.6rdihvdro-7H-Dvra2olnf4,3-d]nvrimiHin-7-nno 

Obtained as a white foam (36%) from the title compound of 
Preparation 51 and l-methylpiperazine using the procedure of Example 1, 5 
{CDCI3): 0.98 (3H.t). 1.18 (3H.t). 1.84 (2H,m). 2.04 (2H.m). 2.27 (3H,s), 2.50 
(4H,m). 2.82 (2H,t). 3,10 (4H.m). 3.76 (3H.s). 4.24 (2H.t), 5.90 (2H.9). 6.84 
(1H.S). 6.99 (IH.s). 7.16 (1H.d); 7.84 (IH.d). 8.84 (IH.s), 10.94 (1H,s). 
LRMS: m/2 569 (M+1)'. 

EXAMPLE 25 

5-(5-f4-(2-Hvdroxyethynpiperazin-1-vlsulDhonvl1-2-n-propoxyphenyl}-l- 
( l'-methvlimida2ol.2.vl^methvl-3-n-DroDvl-1 ■6-dihy dro-7H-pyra79 ln f4 r j. 
dlDvrimidin-7.one 

Obtained as a white solid (55%) from the title compound of Prepciration 
51 and 1-(2-hydroxyethyl)pipera2ine using the procedure of Example 1. 5 
(CDCI3): 1.00 (3H,t). 1.18 (3H.t). 1.66 (1H.S). 1.84. (2H,m), 2.06 (2H,m). 2.55 
(2H,t). 2.62 (4H.m). 2.92 (2H,t). 3.12 (4H,m), 3.58 (2H,m). 3.77 (3H,s). 4.88 
.(2H.t). 5.90 (2H.S). 6.85 (1H,s). 7.00 (1H,s), 7.18 (IH.d). 7.85 (IH.d). 8.80 
(IH.s). LRMS: m/z 599 (M+1)*. 

EXAMPLE 26 

5-[5-(4-Ethylpiperazin-1-vlsulphonvn-2-n-proDoxvDhenyl]-l-(i- 
methvlimida2ol-2-vnmethvl-3-n-proDyl-1.6-dihvdro-7H-Dvrazolof4 
d]Dvrimidin-7-one 

Obtained as a white foam (66%) from the title compound of 
Preparation 51 and l-ethylpiperazine using the procedure of Example 1. 
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Found: C. 57.48; H, 6.60; N, 18.70. C28H3eN804S requires C, 57.71; H, 6.57; 
N, 19.23%: 5 (CDCI3): 1.00 (6H.m). 1.20 (3H,t). 1..84 {2H,m), 2.05 (2H,m), 
2.40 (2H,q), 2.54 (4H,m), 2.92 (2H,t). 3.10 (4H,m). 3.76 (3H,s): 4.26 {2H,t), 
5 5.90 (2H,s), 6.86 (1H,s), 7.00 (1H,s), 7.16 (1H,d), 7.84 (1H,d), 8.84 (1H,s). 
10.90 (IH.s). LRMS; m/2 583 (M+1)*. 

EXAMPLE 27 

1-f3.5-DimethyliRnxa70l-4-vhmethvU5-f5-M-methvl piDera7in.1. 

10 vlsulDhonylV2-n-propoxyphenyl]-3-n-propyl-1.6-dihydro-7H-ovra7nln- 
f4.3-d]Dvrimidin-7-one 

Obtained as a white solid (83%) from the title compound of Preparation 
53 and l-methylpiperazine using the procedure of Example 1. Found: C, 
57.02: H. 6.30; N, 16.28, C2BH37N7O5S; 0.30 HjO requires C, 56.99; H, 6.59; 

15 N,, 16.61%. 5 (CDCI3): 1.00 (3H,t). 1.17 {3H,{), 1.83 (2H.m). 2.04 (2H.m)-. 2.25 
(3H,s), 2.32 (3H.S). 2.50 (7H,m). 2.90 (2H,t), 3.09 (4H.m), 4.25 (2H,t). 5.52 
(2H,s). 7.14 (IH.d). 7.83 (1H,d), 8.84 (1H.s). 10.86 (IH.s). LRMS: m/z 584 
(M+1)*. 

20 EXAMPLE 28 

5-{5-[4-(2-HydroxyethynpiDera2in- 1 -ylsulphonvl]-2-n-proDoxvphenyl)- 1 - 
(3.5-dimethylisnxazol-4-yhmethvl-3-n-propyl-1.6-dihvdro-7H-Dvra2Qlo- 
f4 . 3-d|pvrimiriin-7-nnp 

Obtained as a white foam (57%) from the title compound of 
25 Preparation 53 and 1-{2-hydroxyethyl)piperazine using the procedure of 
• Example 1. Found: C, 56.33; H. 6.42; N. 15.69. C20H39N7O6S requires C, 
56.75; H, 6.41; N, 15.98%. 6(CDCl3): 1.01 (3H,t), 1.20 (3H.t). 1.86 {2H,m). 
2.06 (2H,m). 2.28 (IH.s). 2.36 (3H.s). 2.52 (3H.s), 2.56 (2H.t). 2.62 (4H.m). 
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2.92 (2H.t), 3.10 (4H.m), 3.58 (2H.my. 4.28 (2H.t). 5.55 (2H.s). 7.18 (IH.d).' 
7.86 (1H.d). 8.85 (IH.s). 10.88 (IH.s). LRMS: m/z 614 (M+iy. 

6 ,' EXAMPLE 29 

5-[2-Ethoxy-5-(4-methvlpiDera2in-1-vlsulDhonvnphenvn-3-mpthyi-i- 
(3.5-dimethvlisoxazol-4-vnmethvl-1.6-dihvdro-7H-Dvra2Qlof4 3-dlDvrimifiin-7- 
one 

Obtained as a white solid (88%) from the title compound of Preparation ' 
10 54 and 1-methylpipera2ine ysing the procedure of Example 1. Found: C, 
54.33; H, 5.72; N. 17.74. C^sHjiNyOgS; 0.10 CHjCI^ requires C, 54.80; H, 
5.72: N, 17.82%. 5 (CDCU): 1.65 (3H,t). 2.27 (3H.s), 2.32 (3H,s). 2.50 
(lOH.m), 3.12 (4H,m), 4.38 (2H,q), 5.52 (2H,s). 7.16,(1H,d). 7.84 '(IH.d,). 8.88 
." (IH.s). 10.85 (IH.s). LRMS: m/2 542 (M+1)*. , ] 
15 . . . 

^ EXAMPLE 30 

5-f5-(4-Methylpiperazin-1-vlsulDhonvh-2-n-proDQXvphenviV1-r2- 
methvlthia2Ql-4-vi)methvl-3-n-DroDvl-1.6-dihvdro-7H-Dvra2Qlof4.3-d]pvrimidin- 
7-one 

20 Obtained as a white foam (61%) from the title compound of 

Preparation 56 and l-methylpiperazine using the procedure of Example 1. 
Found: C. 55.51; H, 6.12; N. 16.28. C27H3SN7O4S2 requires C, 55.36; H. 6.02;. 
N. 16.74%. 6 (CDCI3): 1.00 (3H.t). 1.18 (3H.t), 1.86 (2H.m). 2.04 (2H.m). 2.28 
(3H.S). 2.50 (4H.m). 2.68 (3H.s), 2.97 (2H.t), 3.12 (4H,m), 4.26 (2H,t). 5.88 

25 (2H,s). 6.88 (1H,s), 7.17 (1H,d), 7.84 (1H.d). 8.88 (IH.s). 10.90 (IH.s). 
LRMS: m/2 586 (M+1)*. 
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EXAMPLE 31 

5-f5-'f4-MethvlDiDerazin-1-vlsulDhonvn-2-n-proDoxypht^nvn-1-(1-mPth\/i- 
1.2.4-tria20l-5-vhmethyl-3-n-Dropyl-1..6-dihvdro-7H-pvrazoln- 
5 f4.3-d]pvrimidin-7-one 

Obtained as a while solid (49%) from the title compound of Preparation 
59 and l-methylpiperazine using the procedure of Example 1. Found; C. 
54.96; H, 6.38; N. 21.17. C26H3£Nq04S requires C, 54.82; H, 6.19; N, 
22.13%. 5 (CDCI3): 1.01 {3H,t), 1.20 {3H,t). 1.86 (2H.m), 2.06 (2H,m), 2.30 
0 (3H,s). 2.50 (4H,m). 2.94 (2H,t), 3.12 (4H,m), 4.0l'(3H.s). 4.27 (2H,t), 5.97 
(2H,s), 7.16 (1H,d), 7.84 (1H,s), 7.86 (1H,d). 8.85 (IH.s), 10.96 (1H,s). 
LRMS: m/2 570 (M+1)*. 

, , EXAMPLE 32 ' ■ ' 

5 . 5-l5-f4-/2.HvdroxvethvnDipera2in-1-vlsulDhonvn-2-n-n roDoxvnhPnyl}-i. 

n-methvl-1 9 4-tria 7ol-5-vhmethyl-3-n-propvl-1.6-dihvdro-7H-py ra7nlr.- 

f4.3-d]pvrimidin-7-one 

Obtained as a white foam (62%) from the title compound of 

Preparation 59 and 1-(2-hydroxyethyl)pipera2ine using the procedure of 
D Example 1. Found: C, 52.96; H, 6.40; N. 20.14. C27H37N9O5S; 0.70 HjO 

requires C, 52.96; H, 6.32; N. 20.59%. 5 (CDCI3): 1.00 (3H.t), 1.20 (3H.t). 

1.85 (2H.m). 2.06 (2H.m). 2.30 (IH.s), 2,55 (2H,t). 2.61 (4H,m). 2.94 (2H,t). 

3.12 (4H,m), 3.58 (2H.m), 4.00 (3H,s), 4.30 (2H,t), 5.97 (2H.s), 7.18 (1H,d), 

7.82 (IH.s). 7.85 (IH.d). 8.85 (IH.s). 10.98 (IH.s). LRMS: m/2 600 (M+1)*. 
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EXAMPLE 33 

• 5-f5-f4-EthvlDiDera2in- 1 • vlsulPhonvlV2~n-DroDQyyphenvli-1 1 -mpthy i. 
1.2,4-tria2ol-5-vl)met hvl-3>n-DroDv/l-1.6>dihvdrQ>7H-pv ra 2olof4 
5 one 

Obtained as a white solid (40%) from the title compound of Preparation. 
59 and l-ethylpiperazine using the procedure of Example 1. Found: C, 55.31- 
H, 6.60; N, 21.09. C27H37N9O4S requires C. 55.56; H. 6.39;' N, 21.60%. 6 
(CDCI3): 1.02 (6H,m), 1.18 (3H,t), 1.86 (2H.m). 2.06 (2H.m). 2.41 (2H,q). 2.55 * 
10 (4H,m). 2.94 (2H,t). 3.10 (4H,m). 4.00 (3H.s), 4.26 (2H.t), 5.97 (2H,s). 7.16 
(iH,d). 7.83 (1H.S), 7.85 (IH.d), 8.84 (iH,s), 10.96 (IH.s). LRMS: m/z 584 
(M+1)\ 

." '. EXAMPLE 34 , ' 

..IS 5-(5-f4-f2- Methoxvethvi^ Dioerazin-1-vlsulDhon\/l] -2-n-Drnp ny vDhenyl}-i- 

f1-methvl-1 2.4-triazol-5-vnmethvl-3-n-DroDvl-1 6-dihvdfn-7H-p yra7nin. • 

f4.3-d]pvimiriin-7-nnp 

Obtained as a white solid (43%) from the title compound of Preparation 

59 and 1-(2-methoxyethyl)pipera2ine using the procedure of Example 1. 5 
20 (CDCI3): 1,00 (3H.t). 1.20 (3H.t). 1.86 (2H.m). 2.06 (2H,m). 2.57 (6H.m). 2.92 

(2H,t). 3.12 (4H,m). 3.30 (3H.s). 3.44 (2H,t). 4.00 (3H.s). 4.28 (2H.t). 5.98 

♦ 

(2H.S), 7.16 (IH.d). 7.83 (IH.s). 7.85 (IH.d). 8.86 (IH.s). 10.95 (IH.s). 
LRMS: m/z 614 (M+1)*. 

25 EXAMPLE 35 

1-f1.r2-MethoxyethvlV1.2.4-tria20l-5-vi]m ethvl-5.f5-/4.methvlnip pra7i n- 
1-vlsulDhonvlV2-n-DroDoxyphenvlV3-n-Dropvl-1.6-dihvdro-7H -Dvrazoln[4 3-ri]- 
Dvrimjdin-7-Qne 

Obtained as a white loam (77%) from the title compound of 
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Preparation 64 and 1-methylpiperazine using the procedure of Example 1. 6 
(CDCI3): 0:97 (3H.t). 1.16 (3H.t), 1.82 (2H.m.). 2.00 (2H,m). 2.24 (3H.s). 2.46 
(4H.m). 2.86 (2H.t). 3.25 (3H,s), 3.66 (2H.t), 4.22 (2H,t), 4.52 {2H,t). 5.97 
5 (2H.S), 7.12 (1H,d). 7.80 (2H..'n), 8.82 (1H,s), 10.86 (IH.s). LRMS: m/z 614 
(M+1)". 

EMMPLE 36 

5-f5-M-Eth ylpiperazin-1-vlsulDhonvn-2-n-DrnpnxvDhpnyl]-l-[i-(?. 
10 methoxvethvlVI 2 4-triazQl-5-vllmethvl-3-n-DroDvl-'l fi-dihvQrn-7H-p Yra7nir.. 
f4.3-d]pyrimidin^7-one 

Obtained as a white foam (66%) from the title compound of 
Preparation 64 and 1-ethyipiperazine using the procedure of Example 1. 
Found: C. 55.10; H. 6.6^; N, 19.71. C29H4,isl905S requires C. 55.49; H, 6.58; 
15 N. .20.06%. 8 (CDCI3): 0.98 (6H.m). 1.15 (3H,t). 1.80 (2H,m), 2.00 (2H,m). , 
2.37 (2H,q). 2.50 (4H.m). 2.90 (2H.t). 3.08 ^H.m). 3.26 (3H.s). 3.68 (2H,t). 
4.22 (2H.t). 4.62 (2H.t). 5.96 (2H.s). 7.12 (IH.d). 7.80 (2H.m). 8.82 (IH.s). 
10.86 (IH.s). LRMS: m/z 628 (M+1)*. 

20 EXAMPLE 37 

5-f5-f4-Ethvlt3ipera2in-1.vlsulDhonvn-2-n-DroDQxyphP nvlVl.r4.mPthyl. 
1 .2.4-tria2ol.3-vhmPthv|.3.n.DroDvl-1 .6-dihvdro.7H .Dvra7Qlnf4 :^-rl]- 
Pvrimldin-7-one 

Obtained as a white solid (43%) from the title compound of 
25 Preparation 66 and 1-ethylpiperazine using the procedure of Example 1 . 
■ Found: C, 54.46; H. 6.31; N, 21.08. C27H37N9O4S; 0.60 HjO requires C, 
54.54; H, 6.47; N. 21.20%. 5 (CDCI3): 1.00 (6H.m). 1.20 (3H.t). 1.84 (2H,m), 
2.06 (2H,m). 2.40 (2H.q). 2.56 (4H,m). 2.92 (2H.t). 3.12 (4H,m). 3.76 (3H,s). 
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4.28 (2H.t), 6.04 (2H,s). 7.17 (IH.d), 7.86 (IH.d). 8.'l0 (IH.s). 8.86 (IH.s)! 
10.96{1H.s). LRMS: m/2 584 (M+1)\ , 

I 

5 ^ EXAMPLE 38 

5-f5-(4-MethylpiDerazin-1-vlsulphonyl)-2-n-DropoxvDhenyll-1-M-mpthyl- 
1.2.4-tria20l-3-vl)methyl-3-n-propyl-1.6-dihvciro-7H-Dvra2Qlof4.3-d]pvrimidin-7- 

Obtained as a white solid (51%) from the title compound of Preparation 
10 66 and l-methyipiperazine u^ing the procedure of Example 1. Found: C, 
53'.07; H, 6.14; N, 20.48. C26H35N0P4S: 0.80 H2O; 0.1G CHjCI^; 0.05 CH3OH 
requires C, 52.86; H, 6.30; N, 21.20%. 5 (CDCI3): 1.00 (3H,t). 1.20 (3H,t). 
1.82 (2H,t), 2.06 (2H,m). 2.28 (3H,s), 2.50 (4H,m), 2.92 (2H,t), 3.10 (4H,m). 
. ■ 3.75 (3H,s). 4^27 (2H.t). 6.04 (2H.s), 7.16 (1H,d),, 7.94 (IH.s), 7.86 (IH.d), 

15 8.84 .(1H..s)..10.96 (IH.s). LRMS:. m/z 570 (M+1)\ 

■, \ . . . 

I 

EXAMPLE 39 

5-{5-[4-(2-Hvdroxyethvnpiperazin-1-vlsulphonvl]-2-n-DroDoxyDhenyl)-1- 
(4-methvl-1 2 4-triazol-3-yl^methvl-3-n-propyl-1.6-dihvdro-7H-Dvra2nlo- 

20 f4.3-dlDvrimidin-7-Qne 

Obtained as a white solid (37%) from the title compound of Preparation 
66 and 1-(2-hydroxyethyl)pipera2ine using the procedure of Example 1. 
Found: C, 53.49; H. 6.04; N. 21.50. C27H37N9O5S; 0.10 H2O requires C. 
53.91; H, 6.23; N. 20.96%. 5 (CDCI3); 1.00 (3H.t). 1.20 (3H,t). 1.84 (2H,m), 

25 2.06 (2H,m). 2.28 (1H,s), 2.56 (2H,t). 2.64. (4H,m), 2.92 (2H,t), 3.14 (4H,m). 
3.58 (2H,m). 3.77 (3H.s). 4.28 (2H,t). 6.02 (2H,s). 7.18 (1H,d), 7.86 (1H,d), 
8.10 (1H,s). 8.86 (IH.s). 10.98 (IH.s). LRMS: m/z 600 (M+1)\ 
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EXAMPLE 40 

5-r5-f4-Methyl DiDera2in-1-vlsulDhonvn-2-n.Drn pn xvDhenvll-l-( i 9 /?, 
0Xaciia2ol-3-vnmethvl-/i-n-DroDvl-1. 6-clihvdro-7H-Dvra7nlnU .^Idlpyrimidin.?- 
QDfi 

Obtained as a solid (33%) from the title compound of Preparation 67 
and l-methylpiperazine using the procedure of Example 1. 5 (CDCI3): 1.00 
(3H.t), 1.18 (3H,t). 1.87 {2H,m), 2.04 (2H,m). 2.28 (3H,s), 2.50 {4H.m). 2.94 
(2H.t). 3.12 '(4H,m). 4.26 (2H.t), 6.02 (2H,s), 7.17 (IH.d). 7.85 (IH.d). 8.67 
(1H,s). 8.88 (IH.s), 10.96 (1H,s). LRMS: m/z 557 (M+^)\ 

EXAMPLE 41 

1-Benzvl-5-f2-ethoxv-5-(4-methvlDiDera zin-1-vlsiilphonvhphpnyl]-?-r|. 

■ • ■ I ' I • ■ * ' 

DroDvl~16- dihvdro-7H-pvra2olof4.3-dlDvrimidin-7.nnP • 

The title compound of Preparation 86 (5.0 g, 8,8 mmol) was added to a 
stirred solution of potassium t-butoxide (1.2 g, 10 mmol) in t-butanol (75 ml) 
and the resulting mixture heated under reflux for 20 hours, allowed to cool 
and evaporated under reduced pressure. The residue was partitioned 
between ethyl acetate (300 ml) and water (300 ml), then the separated 
aqueous phase extracted with ethyl acetate (3 x 150 ml). The combined 
organic solutions were washed successively with water (150 ml) and brine 
(150 ml), dried (MgSOJ and evaporated under reduced pressure to give a 
white solid, trituration of which with ether, followed by drying under vacuum, 
yielded the title compound (4.29 g) as fine white crystals. Found: C, 60.84; H, 
6.20; N, 15.08. C28H34N6O4S requires C, 61.08; H, 6.22; N, 15.26%. 5 
(CDCI3): 1.01 (3H.t). 1.64 (3H.t), 1.88 (2H.m). 2.26 (3H.s). 2.48 (4H.m), 2.96 
(2H.t). 3.12 (4H.m). 4.38 (2H.q), 5.78 (2H.s), 7.14 (1H,d). 7.26 (3H.m), 7.40 
(2H.m). 7.82 (1H,d), 8.84 (IH.s). 10.80 (1H,s). LRMS: m/z 551 (M+1)*. 
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EXAMPLE 42 

• 1-Benzvl-5-f5-M-methvlDiD6ra2in-1-vlsulDhonvh-?.n. DrQbQxvphftnyi].7 . 
n-DroDvl-1.6-dihvdr o-7H-Dvrazolof4.3-cnpvrimidin-7-onB 

5 ^ A. 60% w/w dispersion of sodium hydride in mineral oil (160 ma. 4 
mmol) was added portionwise to stirred, ice-cooled propan-1-ol (20 ml). 
When the effervescence had ceased, the title compound of Example 41 (550 
mg, 1 mmol) was added and the resulting mixture heated under reflux for 96 
hours, then allowed to cool and evaporated under reduced pressure. The 
0 residue was partitioned bet\A<een ethyl acetate (50 ml) and water (50 ml), then 
the separated aqueous phase extracted with ethyl acetate (100 ml in total). 
The combined organic solutions were dried (NaoSO^) and evaporated under 
reduced pressure, then the residue purified by colunin chromatography on 
silica gel. using ethyl acetate:methanol:0.880 aquepus ammonia (95:5:0.5) as 
eluant, tp provide the title compound (230 mg) as a colourless foam. Found* 
C, 61.65; H. 6.48; N, 14.53. C29H36N6O4S requires C, 61.68; H, 6.48; N: 
14.88%. S (CDCI3): 0.98 (3H,t). 1.15 (3H.t). 1.83 (2Km), 2.01 (2H.m). 2.24 
(3H,s). 2.46 (4H,m). 2.92 (2H.t). 3.08 (4H,m), 4.22 (2H,t). 5.73 (2H,s), 7.12 
(1H,d), 7.27 (3H,m), 7.36 (2H,.m), 7.80 (IH.d), 8.82 (1H,s). 1 1.84 (IH.s). 
LRMS: m/2 565 (M+1)*. 

gXAMPlg 43 

1-M-ChlQrQben2yn-5-[5-M-methylpipera2in-1-vlsulDhonvl)-9-n, 
DroDOxvDhenvl]-:^-n-propvl-1.6-dihvdro-7H-pvra20lof4.3-d]pyrimidin~7-nnP 

Obtained as a white solid (75%) from the title compound of Preparation 
87 and l-methylpiperazine using the procedure of Example 1. Found: C. 
57.99; H. 5.94; N, 13.76. C29H35CIN6O4S requires C. 58.14; H, 5.89; 
N. 14.03%. 5 (CDCI3): 1.00 (3H,t), 1.19 (3H,t). 1.86 {2H.m). 2.06 (2H,m). 2.28 
(3H.S). 2.48 .(4H,m). 2.94 (2H.t), 3.08 (4H,m). 4.24 (2H.t). 5.72 (2H.s). 7.15 
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(1H.d). 7.26 (2H,d), 7.34 (2H,d), 7.82 (1H.d). 8.84 (1H,s), 10.90 (IH.s). 
LRMS: m/z 599 (M+1)*. 

5 EXAMPLE 44 

1-(4-Chloroben2vl)-5-f2-ethoxv-5-(4- methvlDip pra 7in-1-vkiilp hnnyi). 
Dhenvl]-3-n-prnpvl -i,6-dihydro-7H-pvra2olof4 3-d]pvrimidin-7-nnp 

Obtained as a white crystalline solid (27%) from the title compound of 
Preparation 88 and l-methylpiperazine using the procedure of Example 1. 
0 Found: C. 57.43; H. 5.67; N. 14.30. C28H33CINSO4S requires C, 57.47; H. 
5.68; N, 14.36%. 6 (CDCI3): 1.00 {3H.t). 1.66 (3H.t). 1.84 (2H,m), 2.36 (3H,s), 
2.60 (4H,m),2.92 (2H.t), 3.18 (4H,m), 4.36 (2H,q), 5.72 (2H,s), 7.14 (1H,d), 
7.24 (2H.d). 7.34 (2H.d). 7.82,(1H.d), 8.84 (IH.s). 10.86 (IH.s). LRMS: m/z 
585 (M+1)*. ' ' ' ' ' 

EXAMPLE 45 

1-(4-ChlorobpnzvlV5-{2-ethoxv-5-(4-f2-h vdrQxvfithyhDiDPra7in-1- 
vlsulDhonvl]phPnyl}-3-n-propvl-1.6-dlhvdro-7 H-Dvra2olof4 3-dlDvrimiriin-7-nnP 
Obtained as a white crystalline solid (68%) from the title compound of 
Preparation 88 and 1-(2-hydroxyethyl)piperazine using the procedure of 
Example 1. Found: C, 56.60; H, 5.71; N, 13.47. C29H35CIN6O5S requires C. 
56.62: H. 5.73; N. 13.66%. 5 (CDCI3): 1.00 (3H.t). 1.64 (3H.t). 1.86 (2H,m). 
2.72 (3H.m). 2.82 (4H.m). 2.92 (2H,t), 3.28 (4H.m). 3.70 (2H,m). 4.28 (2H,q). 
5.72 (2H.S), 7.18 (IH.d). 7.26 (2H.d). 7.35 (2H.d). 7.82 (IH.d), 8.82 (IH.s). 
10.88 (IH.s). LRMS; m/z 615 (M+1)*. 
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EXAMPLE 4fi ■ 

■ 1•(2•Cvanoben2vn-5-f2-ethoxv-5-M-methvJpi^)P^a7ip -1.v^Rlllp^^ n ny|). 
Phenvl^3-^-^DroDvl-16- dihyd^o-7H-Dvra2olof4 3-dlDvrimiriin-7-r.no 
5 Obtained as a white powder (60%) from the title compound of 

Preparation 90 and 1-methylpiperazine using the procedure of Example 1. 
Found: C, 60.42; H, 5.79; N, 16.85. C2qH33N70^S requires C, 60.50; H, 5.78; 
N, 17.03%. 5 (CDCI3): 1.00 (3H.t). 1.65 (3H.t). 1.90 (2H,m). 2.28 {3H.s). 2.52 
(4H.m). 2.96 (2H,t), 3.15 (4H-.m). 4.38 (2H,q), 6.04 (2H.s). 7.08 (IH.d). 7.16 ' 
10 (IH.d). 7.36 (IH.m), 7.68 (IH.d), ,7.84 (IH.d). 8.90 (IH.s), 10.88 (IH.s). 
■LRMS;m/2 576 (M+1)*. 

EXAMPLE 47 

1'-(2-Carbamoylbenzyl)-5-[2-ethoxv-5-M-m'ethvlpipera;^ir|.i. 

15 visulphonvn-Dhenvn.3.n.DroDvl-1.6-dihvdrQ.7H.pvra7 olof4 3.ri]pyp^idin-7-nnp 
^ 2M Aqueous sodium hydroxide solution (5 ml) was added to a stirred 
solution of the title compound of Example 46 (200 mg, 0.35 mmol) in ethanol 
(5 ml) and the mixture stirred at room temperature for 3 hours, then 
evaporated under reduced pressure. The residue was dissolved in water (10 

20 ml) and the solution extracted with ethyl acetate (50 ml in total), then the 
combined organic extracts dried (NajSO*) and evaporated under reduced 
pressure. Purification of the residue by reverse phase column 
chromatography on polystyrene resin (MCI gel), using an elution gradient of 
acetonltrileiwater (10:90 to 40:60), furnished the title compound (72 mg) as a 

25 white powder. Found: C. 56.67; H, 5.79; N, 16.00. C29H35N7O5S; H2O 

requires C, 56.94; H, 6.10; N, 16.03%. 5 (DMSOdg): 0,94 (3H,t). 1.34 (3H,t), 
1.77 (2H.m), 2.14 (3H.s). 2.38 (4H.m). 2.80 (2H,t), 2.92 (4H.m). 4.21 (2H.q). 
5.98 (2H,s). 6.59 (1H,s). 7.36 (3H.m), 7.56 (2H.m). 7.82 (IH.d). 7.90 (1H,s). 
8.00 (IH.s). 12.26 (IH.s). 
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EXAMPLE 48 

1 -(4-Carbamovlben7vlV5-(2-ethoxv-5-/4-methvlpippra7in.i . 
vlsulDhQnvn-php nvl]-3-n-Dropvl-1.6-dihvdro-7H-nv"ra2olof4 :^-d]pvrimiHin-7-nng. 
5 Obtained as a white solid (93%) from the title compound of Preparation 

91 and l-methylpiperazine using the procedure of Example 1. Found: C, 
58.17; H. 5.88; N, 16.28. C;oH35N70cS requires C, 58.67; H. 5.94; N. 
16.51%. 6 (DMSO^e): 0.94 (3H,t). 1.35 (3H,t). 1.76 (2H,m), 2.15 (3H,s). 2.37 
(4H,m). 2.80 {2H.t). 2.92 (4H,m), 4.21 (2H.q). 5.79 (2H.s). 7.30 (3H.m). 7.39 
10 (1H,d). 7.84 (5H,m). 12.29 (IH.s). LRMS: m/z 594 (M+1)*. 

EXAMPLE 49 

5-f2-Ethoxv-5-(4-methvlpiperazin-1-ylsulphonvnDhenvl]-1-f?- 
. nitrobenzylV-3-n-propyl-1.6-dihvdro-7H-pvrazoio[4.3-'d]Dvrimidin-7-nnp 
15 Obtained as a white povyder (88%) from the title compound of 

Preparation 93 and 1-methylpiperazihe using the procedure of Example 1. 
Found: C. 56.37; H. 6.14; N. 14.03. CseHjsNyOeS; CH3C02CH(CH3)2 requires 
C. 56.80; H. 6.21; N, 14.05%. 5 (CDCI3): 1.00 (3H.t). 1.60 (3H.t). 1.88 (2H.m), 
2.28 (3H.S), 2.52 (4H,m). 2.97 (2H.t). 3.10 (4H,m). 4.36 (2H,q). 6.24 (2H,s), 
20 6.70 (IH.d), 7.14 (IH.d). 7.44 (2H.m). 7.84 (IH.d), 8.12 (IH.d). 8.86 (IH.s). 
10.90 (IH.s). LRMS: m/z 596 (M+1)*. 

E XAM PLE 50 

5-/5-f4-f2-HvdroxvethvnDiDerazin-1-vlsulphQnvn-2-n-nrnpoxvDhenvl}-1- 
25 (2-nitrobenzyn-3-n-Dropyl-1.6-dihvdro-7H-Dvrazoio[4.3-d]pvrimidin-7-onp 

Obtained as a white crystalline solid (76%) from the title compound of 
Preparation 94 and 1-(2-hydroxyethyl)piperazine using the procedure of 
Example 1. Found: C, 56.15; H, 5.83; N, 15.06. C30H37N7O7S requires C. 
56.33; H. 5.83; N, 15.33%. 5 (CDCI3): 1.04 (3H.t). 1.17 (3H.t). 1.90 (2H.m). 
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2.04 (2H.m), 2.30 (IH.t), 2.57 (2H.t). 2.62 (4H.m). 2.98 (2H,t). 3.12 (4H.m). 
3.58 (2H.m), 4.26 (2H.t). 6.24 (2H,s). 6.68 (IH.d). 7.18 (IH.d). 7.46 (2H.d). 
7.86 (1,'H.d)/8.12 (IH.d). 8.90 (1H,s). 10.96 (1H.?). LRMS': m/z 640 (M+1)*. 
5 • ' ' 

EXAMPLE 51 , 
5-f2-Ethoxy-5-M-methylpiperazin-1-vlsulDhonvl)phenvl]-1-M- 
nitroben2vn-3-n-propvl-1.6-dihydro-7H-Dvrazolof4.3-d]pvrimidin-7-nnp 
Obtained as an off-white solid (64%) from the title compound of 
10 Preparation 95 and 1-methylpiperazine using the procedure of Example 1. 
Found: C. 56.10; H, 5.55; N, 16.01. CjeHjjNyOeS requires C. 56.46; H. 5.58; 
N. 16.46%'. 5 (CDCI3): 1.00 (3H,t). 1.66 (3H,t). 1.88 (2H,m). 2.40 (3H.s), 2.68 
(4H,m), 2.96 (2H,t), 3.24 (4H,m), 4.37 (2H,q), 5.84 (2H,s), 7.16'(1H,d), 7.52 

■ (2H,d), 7.82 (IH.d), 8.16 (IH.s). 8:i8 (2H,d), 10.§2 (IH.s). 

15 

^ EXAMPLE 52 

1 -(2-Aminobenzyn-5-f2-ethoxv-5-(4-methvlDiDera7in-1 - 
vlsulDhonvnDhenyl]-3-n-proPvl-1.6-dihvdro-7H-Dvra2olor4.3-d1pyrimidin-7-nnP 
Raney nickel catalyst (300 mg) was added to a stirred suspension of 

20 the title compound of Example 49 (240 mg, 0.4 mmol) in methanol (40 ml) 
and the mixture hydrogenated at 345 kPa (50 psi) and 50°C for 20 hours, 
then allowed to cool and filtered. The filter pad was washed with methanol 
(50 ml) and the combined methanol solutions evaporated under reduced 
pressure. The residue was purified by column chromatography on silica gel, 

25 using dichloromethane: methanol (95:5) as eluant, followed by crystallisation 
from ethyl acetate, to afford the title compound (190 mg) as a white powder. 
Found: C, 58.98; H, 6.20; N. 17.25. C28H25N7O4S requires C, 59.45; H, 6.24; 
N. 17.33%. 8 (CDCI3): 1.00 (3H,t). 1.64 (3H,t). 1.83 (2H,m). 2.27 (3H.s). 2.48 
(4H.m). 2.92 (2H,t). 3.10 (4H.m). 4.39 (2H.q). 4.78 (2H,s). 5.69 (2H.s). 6.70 

30 (2H.m), 7.12 (2H.m). 7.58 (1H.d). 7.82 (1H.d). 8.80 (IH.s). 10.85 (1H.s). 
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EXAMPLE 53 

1-(2-Aminoben2vh-5-f5-f4-(2-hvdroxvethynDiDera7in .i.vlsiiiphnnYq-?.p. 
DroDoxvDhenyl}-3-n-Dropvl-1 fi-dihvdro-7H-pvrazolof4 3-d]pyrinnidin-7-nnp 
5 Obtained as a white crystalline solid (54%) from the title compound of 

Example 50 using the procedure of Example 52, except that ethyl acetate: 
methanol (95:5) was used as the chromatography eluant and ethanol as the 
crystallisation solvent. 5 (CDCI3): 1.01 (3H,t), 1.20 (3H,t), 1.84 (2H.m), 2.05 
(2H.m), 2.30 (1H,s). 2.57 (2H.t). 2.60 (4H.m). 2.92 (2H.t). 3.10 (4H,m), 3.58 
10 (2H.m). 4.26 (2H.t). 4.78 (2H,s), 5.68 (2H;s), 6.70 (2H,m), 7.08 (1H,m). 7.18 
(1H,d). 7.57 (1H,d). 7.82 (IH.d). 8.81 (IH.s), 10.98 (IH.s). LRMS: m/2 610 
(M+1)*. 

• EXAMPLE 54 

15 1-(4-Aminoben2vlV5-[2-ethoxv-5-(4-methylpiDerazin-1-vlsulphQnyl)- 

Phenvn-3-n-propyl-1 6-dihvd rn-7H-pvra2olo[4.3-d] pvrimidin-7-pnP> 

Obtained as a white solid (88%) from the title compound of Example 51 

using the procedure of Example 52. Found: C, 59.38; H, 6.28; N, 17.00. 

C28H35N7O4S requires C. 59.45; H. 6.24; N. 17.33%. 5 (CDCI3): 1.00 (3H,t). 
20 1.65 (3H.t), 1.87 (2H.m), 2.28 (3H,s). 2.50 (4H,m), 2.92 (2H.t), 3.10 (4H,m). 

3.61 (2H.S), 4.36 (2H,q). 5.62 (2H,s). 6.60 (2H,d), 7.13 (IH.d). 7.26 (2H.d). 

7.82 (IH.d), 8.82 (1H,s). 10.83 (IH.s). LRMS: m/z 566 {M+^)\ 

EXAMPLE 55 

25 5-[2-Ethoxv-5-M-methvlD iperazin-1-vlsulDhonvhp henvl]-1-r7- 
methanesulphonamidoben2yn-3-n-Dropvl-1.6-dihvdro-7H-pvra7nln- 
[4.3-d]pyrimidin-7-one 

Methanesulphonyl chloride (31 ^l, 0.40 mmol) was added to a stirred, 
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ice-cooled soluiion of the title compound of Example 52 (150 mg, 0.27 mmol) 
in pyridine (3 ml) and the mixture stirred at room temperature for 2 hours, then 
evaporated under reduced pressure. The residue was treated with water (10 
5 ml) and the resulting suspension extracted with dichloromethane (40 ml in 
total). The combined extracts were dried (Na2SP4) and evaporated under 
reduced pressure to give an orange oil which was purified by chromatography 
on silica gel, using ethyl acetate:methanol:0.880 aqueous ammonia (94:5:1) 
as eluant, to provide the title compound (62mg) as a white foam. Found: C, ' 

■10 54.03; H. 5.87; N. 14.70. C29H37N7O6S2 requires C, 54.10; H. 5.79; N, 
•15.23%. 5 (CDCI3): 1.02 (3H.t). 1.66 (3H.t), 1.90 (2H.m). 2.28 (3H.s). 2.50 
(4H,m), 2.96 (2H.t), 3.10 (7H.m). 4.39 (2H.q). 5.79 (2H,s), 7.18 (2H,m). 7.36 
(IH.m), 7.60 (IH.d). 7.72 (IH.d), 7.83 (IH.d), 8.80 (IH.s), 9.68'(1H.s). 10.95 

•• (1H,s).' LRMS: m/z 644 (M+1)*. ' ' ' ' • 

15 . • * 

EXAMPLE 56 

5-l5-[4-f2-Hvdroxyethyn piperazin-1^vlsulDhQnyl V2»n>prnp n xvphenvi}-l^ 

(2-methanesnl phonamidobenzyn-3-n-propyl-1.6-dihydro-7H-Dyra7nlof4.3-d]- 
Dvrimidin^7>onP 

20 A 1 M solution of tetra-n-butylammonium fluoride in tetrahydrofuran 

(0.27 ml, 0.27 mmol) was added to a stirred solution of the title compound of 
Preparation 98 (145 mg. 0.18 mmol) in tetrahydrofuran (3 ml). After a further 
20 hours at room temperature, water (5 ml) was added and the resulting 
mixture extracted with ethyl acetate (20 ml in total). The combined extracts 

25 were dried (Na2S04) and evaporated under reduced pressure to yield a 
yellow oil which was purified by column chromatography on silica gel, using 
ethyl acetate: methanol:0.880 aqueous ammonia (94:5:1) as eluant, followed 
by crystallisation from ethyl acetate, to furnish the title compound (83 mg) as 
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a white solid. Found: C,' 53.89; H. 6.00; N, 14.09, CjiH.^N^OjSj requires C. 
54.13; H. 6.01; N. 14.25%. 5 (CDCI3); 1.02 (3H.t). 1.20 (3H,t), 1.90 (2H,m), 
2.06 (2H,m). 2.28 (IH.s). 2.56 (2H.m), 2.60 (4H.m). 2.96 (2H.t). 3.10 (7H.m). 
5 3.57 (2H,m), 4.28 (2H.t), 5.79 (2H.s). 7.18 (2H.m), 7.36 {1H,m), 7.60 (1H,d), 
7.70(1H.d). 7.84 (IH.d). 8.82 (IH.s), 9.68 (IH.s), 10.99 (IH.s). ' 

EXAMPLE 57 

5-[2-E{hoxy-5-M-methv!DiDerazin-1-vlsulphonvnDhf:nvl]-i-(4- 
10 methanesulphonamidobenzvlV3-n-proovl-1.6-dihvdro-7H-Dvra2olo(4 3-d]- 
pvrimidin-7-one 

Obtained as a white solid (64%) from the title compound of Example 54 
using the procedure of Example 55.' Found: C, 51.10; H, 6.01: N, 13.85. 
C29H37N7O5S2; 2H2O requires C, 51.23; H, 6.08; N, 14:42%. 6 (CDCI3): 1.00 ' 
15 (3H,t), 1 .62 (3H,t), 1.86 (2H,m), 2.28 (3H.s). 2.50 (4H.m), 2.94 (5H.m). 3.12 
(4H.m). 4.36 (2H,q). 5.62 (2H.s). 7.15 (4H.m), 7.38 (2H.d), 7.82 (IH.d). 8.75 
(IH.s). 10.94 (IH.s). LRMS: m/z 644 (M+1)*. 

EXAMPLE 58 

20 5-(2-Ethoxv-S.M-methviDipera2in-1-vlsulDhonvnphenyi]-3-n-DroDvl-1-M- 

sulDhamovlbenzyn-1.6-dihydro-7H-Pvrazolo[4.3-d1Pvrimidin-7-nr) ( ^ 

Obtained as a fine white solid (39%) from the title compound of 

Preparation 99 and 1-methylpiperazine using the procedure of Example 1. 

Found: C. 51.72; H, 5.42; N. 14.85. C2BH35N7O6S2: H2O requires C. 51.92; H, 
25 5.76; N. 15.14%. 5 (CDCI3): 1.00 (3H,t). t.64 (3H.t). 2.28 (3H.m). 2.50 

(4H.m), 2.95 (2H,t). 3.10 (4H.m), 4.37 (2H,q), 4.75 (2H.s). 5.80 (2H.s). 7.16 

(2H.d). 7.52 (2H.d). 7.84 (3H.m). 8.84 (IH.s). 10.90 (IH.s). 
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EXAMPLE 59 '• 

5-f2-Ethoxv-5-(4-methylpipera2in-1-vlsulphonvnDhenvl1-3-methyl-?- 
fDvridin-2-vnmethvl-2.6-dihvdro-7H-Dv'ra2olQ f4^3-d]DVfimidin.7.nn P 
5 Obtained as a tan solid (57%) from the title compound of Preparation 

42 and 1-methylpiperazine using the procedure of Example 1. 6 (DMSOoe): 
1.30 (3H.t), 2.20 {3H,s), 2.50 (7H,m). 3.06 (4H,m), 4.14 (2H,q), 5.66 {2H,s), 
7.06 (1H,d), 7.20 (1H,d), 7.32 (1H,m), 7.64 (1H,d), 7.78 (1H,m). 7.90 (1H,s), 
8.50 (1H,d). 11.58 (IH.s). LRMS: m/2 542 (M+18)\ 

10 

EXAMPLE 60 

5-f2.-Ethoxv-5-(4-(2-hvdroxvethvnDiperazin-1-vls ulphonvl]phenyl).3- 
methvl-2-^pvridin .2-vnmethvl-2.6-dlhvdro-7H-pvra2olof4 3-dlpvPimidin-7-nnp 

Obtained as a tan foam (47%) from the title compound of Preparation 
15 42 and 1-(2-hydroxyethyl)pipera2ine using the procedure of Example 1.5. 
(CDCI3): 1 .52 (SH.t). 2.50 (3H,s). 2.55 (2H.t). 2.7& (4H.m). 3.24 (4H.m;, 3.'58 
(2H.m). 4.24 (2H.q), 5.57 (2H.s). 6.98 (IH.d). 7.10 (1H.d). 7.18 (IH.m). 7.62 
(1H.m). 7.88 (1H.d), 8.50 (IH.d). 8.72 (IH.s). 

20 EXAMPLE 61 

5-[2-Methoxy-5-M-methvlpipera2in-1-vlsulDhonyhphenvl]-3-n-propyl-2- 
fDvridin-2-vhmethvl-2.6-dihvdro-7H-Dvra2olor4.3-dlDvrimidin-7.one 

Obtained as a colourless oil (19%) from the title compound of 
Preparation 43 and 1-methylpiperazine using the procedure of Example 1. 
25 Found: C, 56.44; H, 5.76; N. 17.86. C26H31N7O4S; H2O requires C. 56.16; H. 
5.94; N, 17.64%. 5 (CDCI3): 0.94 (3H.t), 1.76 (2H,m). 2.28 (3H,s). 2.50 
(4H,m), 2.98 (2H,t). 3.10 (4H,m), 4.12 (3H.s), 5.68 (2H,s). 7.08 (IH.d). 7.18 
(2H.m). 7.63 (IH.m). 7.86 (IH.d). 8.58 (IH.d). 8.78 (IH.s), 10.52 (IH.s). 
LRMS: m/z 538 (M+1)*. 
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EXAMPLE 62 

3-Ethvl-5-f5-(DiDerazin-1-vlsulDhonvlV2-n-Drnpn xvphPnYq.9.(Dvridin-?- 
vl)methvl-2 6-dihvdro-7H-pyra2Qlof4.3-dlDvrimidin-7-(ppp 

5 Obtained as a white solid (33%) from the title compound of Preparation 

18 and piperazine using the procedure of Example 1. Found: C, 57.40; H 
5.81; N, 17.91. C26H21N7O4S; 0.50 H2O requires C, 57.13; H. 5.90; N, 
17.94%. 5 (CDCI3): 1.14 (3H,1), 1.30 (3H,t), 2.01 (2H,m), 2.92 (4H.m), 3.00 
(6H,m). 4.22 (2H.t). 5.66 (2H,s). 7.08,(1H.d). 7.14 (IH.d). 7.24 (IH.m). 7.61 
10 (IH.m). 7.82 (IH.d). 8.54 (IH.s), 8.78 (IH'.s). 10.60 (IH.s). LRMS: m/z 538 
(M+1)*. 

EXAMPLE 63 

5-f5-(Piperazln-1-ylsulphonyn-2-n-^ropoxvphenvlJ-3-n-Dropyl-2- 
15 (Dvridin-?.vnmethvi-2.6-dihvdro-7H-Dvrazolol4.3-d]p vrimidin-7.np p 
trifluoroacet^ tp 

Trifluoroacetic acid (4 ml) was added to a stirred solution of the title 
compound of Preparation 44 (388 mg, 0.6 mmol) in dichloromethane (4 ml) 
and the mixture stirred for 18 hours at room temperature, then evaporated 

20 under reduced pressure. The resulting residue was purified by column 
chromatography on silica gel. using dichloromethane:methanol;0.880 
aqueous ammonia (97:3:1) as eluant, to afford the title compound (65%) as a 
solid. Found: C. 51.93; H, 5.14; N. 14.42. C27H33N7O4S; CF3CO2H requires 
C. 52.32; H, 5.14; N, 14.73%. 5 (DMSOde): 0.86 (3H.t). 1.14 (3H,t). 1.65 

25 (2H,m). 1.74 (2H.m). 2.94 (2H.t), 3.12 (8H.m). 4.14 (2H,t). 5.68 (2H.s), 7.21 
(1H,d). 7.34 (IH.m), 7.41 (1H.d), 7.80 (2H,m), 7.92 (IH.s). 8.12 (IH.s). 8.51 
(IH.d), 11.74 (IH.s). LRMS: m/z 573 (M+18)*. 
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EXAMPLE 64 

. 5-{5-f4-(2-Methoxvethvnniperazin-1-ylsulphonyn-2-n-broDoxvDhenvl}-3- 

n-Dropvl-J2-(pvridin-2-vnmethvl-2.6-dihvdro-7H-pyrazolo[4.3-d]pvrim 

'i 

5 Obtained as a cream foam (58%) from the title compound of 

Preparation 20 and 1-(2-methoxyethyl)pipera2ine using the procedure of 
Example 1. Found: C. 58.45; H. 6.45; N, 16.08. C30H39N7O5S; 0.35 H^O 
requires C, 58.49;. H. 6.50; N, 15.92%. 5 (CDCU): 0.96 (3H,t), 1.19 (3H,t), 
1.76 (2H,m), 2.04 (2H.m). 2.59 (6H,m). 2.98 (2H,m), 3.12 (4H,m), 3.30 (3H.s). • 
id 3.42 (2H.t). 4.23 {2H.t), 5.69 (2H.s),, 7.06 (IH.d). 7.15 (IH.d), 7.22 (IH.m). 
7:62 (IH.m), 7.83 (IH.d), 8.58 (1H,d), 8.77 (IH.s), 10,60 (1H,s). LRMS: m/z 

I 

' ■ • • • EXAMPLE 65 

I t 

15 5-[5-M-Carhamov^methvlDiDerazi^-1-visulpl^onvlV2-n-Dropoxvphenyl.]- • 

• 3-n-)3ropvl-2-rpvridin-2-yi^methvl-2.6-dihvdro-7H-Dvra20lof4.3-dlDvrimidin-7- 
one 

Obtained as a pale yellow foam (16%) from the title compound of 
Preparation 20 and 1-carbamoylmethylpiperazine (Indian J. Chem., 1984, 
20 22B. 650) using the procedure of Example 1. 6 (CDCI3): 0.95 (3H,t), 1.17 
(3H,t). 1 .73 (2H.m), 2.05 (2H.m). 2.64 (4H,m), 3.00 (2H,t). 3.02 (2H,s), 3.12 
(4H.m). 4.28 (2H.t). 5.69 (2H.s), 6.66 (2H.s). 7.10 (IH.d). 7.18 (IH.d). 7.23 
(IH.m). 7.63 (IH.m). 7.86 (IH.d). 8.59 (IH.d). 8.80 (IH.s). 10.62 (IH.s). 
LRMS: m/2 609 (M+1)*. 
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EXAMPLE 66 

2•.f3-MethoxvDv^id^n-2-vnnnethvl^5•f5-f4-methv^nip e^a^^n-1.vk ^■|phnnyl^■ 
2-n-proDoxvDhfinvn-3-n.DroDvl-2.6-dihvdro-7H-Dvra7olftf4 :^ -d]pvrimiriin,7.nno 
5 Obtained as a white solid (82%) from the title compound of Preparation 

48 and l-methylpiperazine using the procedure of Example 1. Found: C. 
57.60; H, 6.23; N, 15.92. C29H37N7O5S; 0.50 H.O requires C, 57.60; H, 6.33; 
N, 16.21%. 6 {CDCI3): 0.94 (3H.t), 1.09 (3,H,t), 1.78 (2H.m), 1.98 (2H,m). 2.23 
(3H.S), 2.44 (4H,m). 2.96 (2H.t), 3.07 (4H,m), 3.86 (3H,s), 4.19 (2H.t). 5.66 
10 (2H.S), 7.10 (IH.d). 7.14 (2H.m). 7.78 (IH'.d), 8,06 (1H,d), 8.66 (1H,s), 10.45 
(1H.S). LRMS: m/z 595 (M)*. 

EXAMPLE 67 

5-[5-M-Ethyipiperazin-1-vlsulphonvlV2-n-proooxvph6nvi]-2-/3- 
15 methoxvp yridin-2-vnmethvl-3-n-proDvl-2.6-dihvdro-7H-pvra2olnf4 , .? - 
d1Pvrimidin-7-9n<a 

Obtained as a white solid (85%) from the title compound of Preparation 

48 and 1-ethylpjperazine using the procedure of Example 1. Found: C, 
58.19; H, 6.49; N. 15.62. C30H39N7O5S; 0.50 HjO requires C, 58.23; H, 6.52; 

20 N, 15.85%. 6 (CDCI3): 0.98 (6H.m), 1.10 (3H,t). 1.78 (2H.m). 1.98 (2H,m). 
2.37 (2H.q). 2.50 (4H,m). 2.86 (2H,t). 3.07 (4H,m). 3.84 (3H.s). 4.19 (2H.t). 
5.67 (2H.S). 7.10 (1H.d). 7.15 (2H.m). 7.68 (1H.d). 8.06 (iH,d), 8.77 (1H.s). 
10.44 (IH.s). LRMS:m/z610(M+1)*. 

25 EXAMPLE 68 

2-(6-Aminopvridin-2-yi)methvl-5-[5-M-ethvlDiperazin-1-vlsulphonvlV2-n- 
proDoxvphpnyl]..^- n-Dropvl-1.6-dihydro-7H-ovrazQlof4.3-dlDvrimiriin-7.r.np 

Obtained as a white solid (30%) from the title compound of Preparation 

49 using the procedure of Example 1. Found: C, 58.20; H, 6.61; N. 17.77. 
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C29H28N8O4S; 0.60 CH2OH requires C, 57.91; H. 6.63; N, 18.25%. 5 (CDCI3): 
1.00.(6H,m), 1.18 (3H,t), 1.79 (2H,t). 2.b4 (2H,t). 2.42 (2H.m);2.56 (4H.m). 
2.99 (21-l.t), 3.10 (4H.m). 4.25 (2M.t). 4.42 (2H,s). 5.48 (2H.s), 6.30 (IH.d), 
5 7.15 (IH.d), 7.35 (1H.m). 7.83 (1H,d), 7.79 (1H,s).'8.50 (1H,s). 10.58 (IH.s). 
LRMS: m/2 595 (M+1)*. 

EXAMPLE 69 

2-{ 1 -Methvlimidazol-2-vnmethvl-5-[5-M-methylDiDera7in-1 -visulphnnyl). ' 
10 2-n-DroDoxvDhenvl]-3-n-Dropvl-2.6rdihvdro-7H-Dvra7oln[4.3-d1pvrimiHin.7.nnp 
Obtained as a white foam (52%) from the title compound of 
Preparation' 52 and l-methylpiperazine using the procedure of Example 1. 6 
(CDCI3); 0.96 (3H,t), 1.14 (3H.t), 1.75 (2H,m). 2.02 (2H.m), 2.26'(3H,s), 2.50 
."■ (^H.m), 3.10 (6H;m). 3.75 (3H,s), 4.24 (2H.t), 5.67 (2H,s), 6.86 (IH.s). 7.00 
15 (IH.S). 7.14 (IH.d). 7.82 (1H,d)..,8.76 (IH.S). 10.60 (IH.S). LRMS: m/z 569. 
■ (M+N)*. . 

EXAMPLE 70 

5-[5-(4-Ethylpiperazin-1-vlsulphonvlV2-n-proDoxyphenvl]-2-n- 
20 methvlimidazol-2-ynmethyl-3-n-Dropyl-2.6-dihvdro-7H-pvrazQlQf4 ?>-r}]- 
Dvrimidin-7-onf> 

Obtained as a white solid (70%) from the title compound of Preparation 
52 and 1 -ethylpiperazine using the procedure of Example 1. Found: C, 
56.67; H. 6.65; N. 18.54. CjeHagNaO^S; 0.60 HjO requires C. 56.66; H, 6.66; 
25 N. 18.88%. 5 (CDCI3): 1.00 (6H,m). 1.16 (3H,t). 1.76 (2H,m). 2.03 (2H.m). 
2.40 (2H.q), 2.52 (4H.m), 3.10 (6H,m), 3.78 (3H.s), 4.23 (2H.t), 5.68 (2H.s), 
6.86 (IH.s). 7.00 (IH.s). 7.14 (IH.d). 7.84 (IH.d), 8.77 (IH.s). 10.60 (IH.s). 
LRMS: m/z 583 (M+1)*. 
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-56- 
EXAMPLE 71 

5-(5-f4-f2-HvdroxvethvnDiDera2in-1-vlsulDhonvl]-9 .n-DronnYV f?h PnYi}.7. 
(1-methvlimidazol-2-vl)methyl-3-n-D^opvl-2■6-dihvd^o-7H-pv^azQlQf4 , 3-(;^j- 
5 pvrimidin-7-one 

Obtained as a white solid (31%) from the title compound of Preparation 
52 and 1-(2-hydroxyethyl)piperazine using the procedure of Example 1. 5 
(CDCI3): 0.S8 (3H,t), 1.14 (3H,t). 2.74 (2H,m), 2.04 (2H,m). 2.32 (IH.s). 2.54 
(2H,t), 2.60 (4H.m). 3.12 (6H.m). 3.56 (2H,m), 3.76 (3H,s), 4.24 (2H,t). 5.66 
10 (2H.S). 6.84 (1H,s), 7.00 (IH.s). 7.15 (IH.d), 7.82 (IH.d). 8.75 (1H,s). 10.62 
(1H.S). LRMS: m/z 599 {M+1)". 

EXAMPLE 72 

5-f5-f4-CarbamoylmethvlDiperazin-1-ylsulDhGnvn-'2-n-Dropoxyphpnyi]- ' 
15 1-(1-methviimida2Ql-2-vnmethvi-3-n-DroDvi-2.6-di hvdro.7H-pyra2olo[4 
Dvrimidin-7-nnP 

Obtained as a white solid (17%) from the title compound of Preparation 
51 and 1-carbamoylmethylpiperazine (Indian J. Chem., 1984, 23B. 650) using 
the procedure of Example 1. 5(CDCl3): 1.00 (3H.t), 1.18 (3H,t). 
20 1 .86 (2H,m), 2.00 (2H,m), 2.68 (4H,m), 2.92 (2H,t). 3.04 (2H,s). 3.14 (4H,m). 
3.78 (3H,s), 4.28 (2H.t), 5.37 (IH.s). 5.90 (2H.s). 6.66 (IH.s). 6.86 (IH.s). 
7.00 (IH.s). 7.18 (IH.d). 7.87 (IH.d). 8.84 (IH.s). 10.90 (IH.s). LRMS: m/z 
612 (M+1)*. 

25 EXAMPLE 73 

2-(3.5-Dimethylisoxazoi-4-vnmethyl-5-[5-(4-methvlpiperazin-1- 
vlsulDhonvn-?-n.pr oDoxvphenvl )-3-n-Droovl-2.6-dihvdrQ- 7H-Dvra7nln[4 :\.ri]. 
Dvrimidin-7-Qne 

Obtained as a white foam (34%) from the title compound of 



wo 98/49166 PC.T/EP98/022S7 



Preparation 55 and l-methylpiperazine using the procedure of Example 1. 
Found: C. 57.19; H, 6.37; N. 16.19, C28H37N7OJS;, 0.35 H^O requires C. 
56.82; 6.42; N, 16.66%. 8 (CDCy: 0.96 (3H.t). 1.14'{3H,t), 1.78 (2H,m), 
5 2.02 (2H,m), 2.16 (3H,s), 2.24 (3H,s), 2.35 (3H,s), 2.46 (4IH,m), 2.90 (2H,t) 
3.57 (4H,m), 4.23 (2H.t), 5.28 {2H.s). 7.14 (1H.d)< 7,80 (IH.d), 8.74 (IH.s). 
10.64 (1H.S). LRMS: m/2 584 (M+1)\ 

■ E X AMPLE 74 

10 5-l5-f4-f2-Hvdroxvethvl^piD6razin-1-vlSL!lDhQnvl]-2-n-p rn Doxvphf>nyl}-9- 
(3.5-dimethylisoxazol-4-yl)nnethvl-3-n-DroDvl-2.6-dihvdro-7H-Dvra2olo[4 3-d]- 
Pvrimidin-7-one 

Obtained as a white solid (31%) from the title compound of Preparation 
■ '55 and 1-(2-hydroxyethyl)pipera2ine using the procedure of Example 1. 
15 Found: C. 55.98; H, 6.44; N. 15,50. CsgHagNyOeS requires C, 56.75; H,6.41; 
N, ^5.98%. 6 (CDCI3): 1.00 (3H,t), 1.15 (3H.t), 1.78 (2H,m), 2.04 (2H.m), 2.18 
(3H,s), 2.32 (1 H.s), 2.38 (3H.s). 2.54 (2H,t), 2.60 (4H.m), 2.90 (2H.t). 3.08 
(4H,m). 3.57 (2H.m). 4.26 (2H,t), 5.30 (2H.s), 7.18 (IH.d), 7.82 (1H,d). 8.77 
(IH.s). 10.65 (IH.s). LRMS: m/z614 (M+1)*. 

20 

EXAMPLE 75 . , 
5-f2-Ethoxv-5-/4-methvlDi pera2in-1-vlsulDhonvnph envp-3-methyl-?-/?- 
methvlthia2ol-4.vnmpthvl-2 6-dihvdro-7H-Dvrazolof4.3-d1pvri midln-7-onf> 

Obtained as a white solid (80%) from the title compound of Preparation 
25 57 and 1-methylpiperazine using the procedure of Example 1. Found: C, 
52.52; H, 5.40; N, 17.54. C24H2SN7O4S2 requires C, 53.02; H, 5.38; N, 
18.03%. 5 (CDCI3): 1.60 (3H.t). 2.26 (3H,s). 2.48 (4H.m). 2.66 (3H,s). 2.68 
(3H.S), 3.10 (4H,m). 4.36 (2H.q). 5.58 (2H.s), 6.92 (IH.s). 7.14 (IH.d). 7.82 
(1H.d), 8.80 (IH.s), 10.52 (IH.s). LRMS: m/z 544 (M+1)*. 



30 
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-58- 
EXAMPLE 76 

5-f5-(4-MethvlDiDerazin-1-vlsulDhonvn-2-n-DrQDn xvDhenylV?.(9. 
nnethvlthia2ol-4-vnmethvl-3-n-DroDvl-2.6-dihvdro-7H.pvrg ^2oiof4 ■'^.ffip YrjmiHp, 
5 7-one 

Obtained as a white foam (43%) from the title compound of 
Preparation 58 and l-methylpiperazine using the procedure of Example 1. 
Found: C, 55.42; H, 6.13; N, 16.24. C^yH.sN^O.S^ requires C, 55.36; H, 6.02; 
N. 16.74%. 6 (CDCI3): 1.00 {3H,t). 1.15 (.3H.t), 1.82 (2H.m), 2.04 (2H,m). 2.27 
10 (3H.S). 2.50 (4H.m), 2.70 (3H.s). 3.05 (2H.t), 3.10 {4H,m), 4.24 (2H.t). 5.62 
(2H.S), 6.90 (1H.S), 7.16 (1H,d), 7.82 (1H,d). 8.78 (IH.s), 10.58 (IH.s). 
LRMS: m/2 586(M+1)*. 

EXAMPLE 77 

16 5-f5-M-MethvlDiperazin-1-vlsulDhonv lV2-n-prQPoxvphenvl].?-fi-methyl- 
1.2.4-tria2ol-5-vnmethyl-3-n-Dropvl-2.6-dihvdro-7 H-pvra7nln[4.3-d1nvrimiriin-7- ' 

Obtained as a white solid (44%) from the title compound of Preparation 
60 and 1-methylpiperazine using the procedure. of Example 1. 6 (CDCI3): 
20 1.00 (3H,t), 1.16 (3H,t). 1.82 (2H.m). 2.04 (2H.m), 2.27 (3H.s), 2.48 (4H,m). 
3.10 (6H,m). 4.02 (3H.s). 4.26 (2H.t). 5.70 (2H,s). 7.15 (IH.d). 7.84 (2H.m). 
8.76 (IH.d). 10.63 (1H.s). LRMS: m/z 570 (M+1)*. 

EXAMPLE 78 

25 5-f5-(4-EthvlDiperazin-1-vlsulphonvlV2-n-oropoxvDhenvll-2-n-mpthyl- 
1.2.4-tria2 Ql-5-vnmethv l-3-n-Dropvl-2.6-dihvdro- 7H-Dvra7r»lor4.3-d]pvrimir|in-7- 
one 

Obtained as a white solid (83%) from the title compound of Preparation 
60 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 54.76; 
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H, 6.36; N. 21.05. C27H37N0O4S; 0.50 HjO requires C, 54.71; H. 6.46; N. ' 
21.27%* 6 (CDCI3): 1.00 (6H,m). 1J5 (3H,1). 1.80,(2H,m), 2.04 (2H,m). 2.40 
(2H.q), ^.54 HH.m), 3.12 (6H,m). 4.02 (3H.s), 4.25 (2H',t). 5.72 (2H,s), 7.13 
5 ^ (1H,d), 7:83 (IH.d). 7.85 (1H,s). 8.74 (1H,s), 10.62 (1H,s).' LRMS: m/z 584 
(M+1)*. ' 

EXAMPLE 79 

5-/5-[4-r2-MethQxvethvnDiDera2ine-1-vlsulDhQnvl].? -n-propnYypti>apyi}- * 
10 2-(1-melhvl-1 2 4-tria2Ql-5- vnmethvl-3-n-proDvl-2.6-dihvdro-7H-nvra7nln[4 

d]-p'yrimidin-7-6ne 

Obtained as a white solid (89%) from the title compound of Preparation 

60 and 1-(2-methoxyethyl)piperazine using the procedure of Example 1. 
." 'Found: C, 54.36'; H, 6.38; N, 20.15. C28H39N9O5S" requires C, 54.80; H, 6.41; 
15 N. 20.54%. 6 (CDCI3): 1.00 (3H.t). 1.17 (3H,t), 1.80 (2H.m), 2.04 (2H,rTii). 2.58 

(6H,m). 3.10 (4H.m), 3.30 (3H.s). 3.43 (2H,t). 4.00'(3H.s), 4.26 (2H,t). 6.72 

(2H.S). 7.14 (1H,d), 7.83 (2H.m). 8.77 (1H,s). 10.63 (IH.s). LRMS: m/z 614 

(M+1)*. 

20 EXAMPLE 80 

5-[5-(4-Ethylpiperazin-1-ylsulphonvn-2-n-oropoxvDhenvl]-?-[1.(?- 
methoxvethvlV1.2 4-triazn l-5-vi]methvl-3-n-proDvl-2.6-dihvdro-7 H-pvra7nln. 
f4.3-d]pyrimidin-7-one 

Obtained as a white foam (68%) from the title compound of 

25 Preparation 65 and 1-ethylpiperazine using the procedure of Example 1. 
Found: C, 54.96; H. 6.59; N, 19.67. C29H41N0O5S requires C. 55.49; H, 6.58; 
N. 20.08. 0 (CDCI3): 1.00 (6H.m). 1.14 (3H,t). 1.80 (2H,m), 1.98 (2H,m). 2.37 
(2H.q), 2.50 (4H.m), 3.05 (6H,m). 3.26 (3H,s), 3.68 (2H.t). 4.20 (2H,t). 4.58 
(2H.t). 5.73 (2H,s). 7.10 (1H,d). 7.80 (2H.m), 8.73 (IH.s), 10.54 (1H,s). 

30 LRMS: m/z 628 (M+1)*. 
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-60- 
EXAMPLE 81 

5-f5-(4-MethvlDinera2in-1-vlsulDhonvn-2-n.DfQnnY VDhenvl].^-(?-mPtK|y i. 
1.2.4-triazol-5-yl )methvl-3-n-DroDvl-2.6-dihvdfO-7H-Dvra2Qlof4 3-d]pvrifniriin-7- 
5 one 

Obtained as a white solid (49%) from the title compound of Preparation 
72 and 1-methylpiperazine using the procedure of Example 1. 6 (CDCU): 
1.02 (3H,t). 1.15 (3H.t), 1.86 (2H,m), 2.02 (2H.m), 2.27 (3H.s), 2.42 (3H,s). 
3.08 (4H.m). 4.24 (2H.t), 5.61 (2H,s), 7.12 (IH.d). 7.79 (1H,d). 8.76 (IH.s). 
10 10.65 (IH.s). LRMS: m/2 570 (M-H)*. 

EXAMPLE 82 

5-f2-Ethoxv-5-M-methylpiperazin-1-vlsulphonvhphenvn-2-r5-methyl- 
1.2.4-oxadia2ol-3-vnmefhvl-3-n-DroDvl-2.6-dihvdro-7H-pvrazolor4 3- 
15 dlPvrimidin-7-onf> 

Obtained as a White solid (47%) froriri the title compound of Preparation ' 
79 and 1-methylpiperazine using the procedure of Example 1. Found: C. 
52.44; H. 5.63; N, 19.48. C25H32N8O5S; HjO requires C, 52.25; H. 5.96; N, 
19.50%. 5 (DMS0,6): 0.93 (3H,t). 1.34 (3H.t), 1.74 (2H.m), 2.12 (3H.s), 2.35 
20 (4H,m), 2.56 (3H,s), 2.90 (4H.m), 2.98 (2H.t), 4.20 (2H,q), 5.76 (2H,s), 7.36 
(IH.d). 7.81 (1H,d). 7.85 (1H,s). 11.80 (1H.S). LRMS: m/z 557 (M+1)*. 

E^MP L E 83 

5-f2-Ethoxv-5-f4-(2-hvdroxvethvl)piDerazin-1-vlsulDhQnvl]Dhenvl)-9-^q- 
25 methvi-1 2.4-ox£diazol-3-vnmethvl-3-n-propvl-2■6-dihvri^o■7H-pv^a7nln[4 , ■'^- 
d]pvrimidin-7-one 

Obtained as a solid (56%) from the title compound of Preparation 79 
and 1-(2-hydroxyethyl)pipera2ine using the procedure of Example 1. Found: 
C. 53.15; H. 6.14; N. 17.98. C26H34N3O6S requires C. 53.23; H. 5.84; N. 
30 19.10%. 5 (CDCIj): 1.03 (3H.t). 1.63 (3H.t), 1.88 (4H.m). 2.57 (4H.m). 2.65 
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(4H.m), 3.05 {2H,t). 3.12 (4H.m). 3.60 (2H.t), 4.38^ (2H.q). 5.62 {2H.s), 7.16 
(1H..d), 7.83 (IH.d), 8.77 (IH.d), 10.61 (1H,s). LRMS: m/z 587 (M+l^. 

' '» t • 

5 EXAMPLE 84 

2-(5-Methvl-1.2.4-oxadia2ol-3-ynmethyl-5-f5-M-methvlpippra7in.i- 
visulDhonvn-2-n -propoxvphenvlV3-n-DroDvl-2.6-dihvdro-7H-pvra7olnf4 ,.'^.d]- 
Dvrimidin-7-onp 

Obtained as a white solid (91%) from the title compound of Preparation' 
10 76 and l-methylpiperazine using the procedure of Example 1. Found: C. 
54.43; H, 6.06; N. 19.46. C26H34N8O5S requires C. 54.72; H, 6.01; N. 
19.64%. 6 (DMSOde): 0.94 (6H,m). 1.74 (4H,m), 2.15 (3H.s). 2.36 (4H,m), 
2.58 (3H,s). 2.90 (4H,m). 2.98 (2H,t), 4.12 (2H,t), 5.78 (2H,s), 7.'38 (IH.d). 
■ "T-eO (1H,d);7.84 (1H.S). 1 1.'79 (IH.s). LRMS: m/z 571 (M+1)*. 
15 ' . ., • ' 

^ EXAMPIE 9 5 • . • 

5-f5-M.Ethylpipera7in-1-vlsulDhonvh-2-n-oroDoxvphP nvn.2.f5.mpfhyi- 
1 .2 4-Qxadia7nl-3-vnmethvl-3-n-DroDvl-2.6-dihvdro-7H-Dvra7nlDf4 
dlDvrimidin-7-nne 

20 Obtained as a white solid (70%) from the title compound of Preparation 

76 and 1 -ethylpiperazine using the procedure of Example 1. Found: C, 54.85; 
H, 6.16; N, 18.69. C27H36N8O5S; 0.25 HjO requires C, 55.04; H. 6.24; N. 
19.02%. 8 (CDCI3): 0.98 (6H.m). 1.09 (SH.t). 1.83 (2H.m), 1.98 (2H.m). 2.37 
(2H.q), 2.49 (4H,m). 2.54 (3H.s). 3.00 (2H,t), 3.04 (4H.m), 4.20 (2H,t). 5.58 

25 (2H,s). 7.10 (IH.d), 7.78 (IH.d). 8.72 (1H,s), 10.53 (1H,s). LRMS: m/z 584 
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EXAMPL^ 96 

545-f4-f2> Hvdroxvethvl)DiDera2in-1-vlsulphnnvl]-2-n-nmnoxvp hfin yl}.7- 
f5-methvl-1 2 4-o xadia2Ql-3-vl)methvl-3-n-DroDvl-2 B-dihydrQ-TH-p yrpynin. 
5 f4.3-d]pyrimidin-7-Qne 

Obtained as a white solid (86%) from the title compound of Preparation 
76 and 1-{2-hydroxyethyl)pipera2ine using the procedure of Example 1, 
Found: . C, 53.22; H, 6.00; N. 18.06. C^yHsgNgOgS; 0.25 H^O; 0.10 
CH3CO2CM2CH3 requires C. 53.60; H. 6.12; N. 18.25%. 5 (CDCI3): 1.04 
10 (3H,t). 1.17 (3H,t), 1.88 {2H.m). 2.04 {2H,hn), 2.30 (1H,s). 2.58 (5H,m). 2.61 
(4H,m). 3.05 (2H,t), 3.12 (4H.m). 3.60 (2H.m). 4.26 (2H.t). 5.63 (2H.s), 7.18 
(IH.d). 7.84 (1H,d). 8.79 {1H,s), 10.60 {1H,s). LRMS: m/2 600 (M^. 



15 EXAMPLE 87 

2-Ben2vi-5-f2-fethQxv-5>(4-methvlDiDera2ih-1>yls ulDhQnvnphPnvl]..-:^.p. 
propvl-2.g-qlihvdrp-7H-pyr9?olo[4.3-d]pvrimidjn'7"pne 

Triethylamine (64 pi, 0.46 mmol). sodium formate (32 mg, 0.46 mmol) 
and tetrakis(tnphenylphosphine)palladium(0) (17 mg, 0.015 mmol) were 

20 added to a stirred solution of the title- compound of Example 88 (200 mg, 0.32 
mmol) in a mixture^of acetonitrile (1.5 ml) and dimethyl sulphoxide (1.5 ml), 
under nitrogen, and the resulting mixture heated under reflux for 20 hours, 
then evaporated under reduced pressure. The residue was suspended in 
brine (10 ml) and the suspension extracted with ethyl acetate (30 ml in total). 

25 The combined extracts were dried (Na2S04) and evaporated under reduced 
pressure, then the residue purified by column chromatography on silica gel, 
using ethyl acetate:methanol:0.880 aqueous ammonia (94:5:1) as eluant, to 
furnish the title compound (84 mg) as a colourless gum. 5 (CDCI3): 0.95 
(3H,t), 1.62 (3H.t). 1.74 (2H.m), 2.30 (3H,s), 2.57 (4H.m). 2.90 (2H,t). 3.16 



wo 98/49166 PCT/EP98/02257 

-63- 

(4H,m), 4.39 (2H,q), 5.58 (2H.S). 7.10-7.36 (6H,m), 7.82 (IH.d), 8.78 (1H;s). 

10.60 (IH.s). LRMS: m/2 551 (M+.1)'. 

I , • • ' ■ 

5 EXAMPLE 88 ' 

I 

2-(4-Bromoben2vlV5-f2-ethoxv-5-f4>methvlpipera2in-1-vlsulphQnyl)- 
phenyl]-3-n-propvl-2.6'dihvdro-7H-Dyr820lo[4.3-d]Dvrimidin-7-one 

Obtained as a white foam (57%) from the title compound of 
Preparation 89 and l-methylpiperazine using the procedure of Example 1. 
"10 Found: C, 52.80; H, 5.38; N, 12.83. C2eH33BrN604S; 0.50 H^O requires C, 
•52.64; H. 5.37; N. 13.16%. 8 (CDCI3): 0.93 (3H,t). 1.60 (3H.t), 1.72 (2H,m). 
2.40 (3H,s), 2.64 (4H,m), 2.90 (2H,t). 3.22 (4H,m), 4.38 (2H,q). 5.48 (2H.s), 

7.04 (2H,d), 7.14 (1H,d), 7.44 (2H,d). 7.80 (IH.d), 8.76 (1H,s). 10.62 (1H,s). 

. ' . . . . ■ ■ ■ ti ■ 

I t 

15 .. EXAMPL E 8 9 . . 

2-(4-Bromobenzvn-5-f2-ethoxv-5-|4-(2-hvdfQxyethvnbiDera7in-1- 
vlsulphonvl]phenvi}-3-n-proDvl-2.6-dihvdro-7H-pvrazolo[4 3-d]pvrimidin-7-one 

Obtained as a white foam (66%) from the title compound of 
Preparation 89 and 1-(2-hydroxyethyl)piper3zine using the procedure of 
20 Example 1. Found: C, 52.13; H, 5.37; N, 12.42. CzgHjsBrNeOjS; 0.50 H2O . 
requires C, 52.05; H. 5.43; N. 12.57%. 6 (CDCI3): 0.97 (3H,t), 1.63 (3H,t), 

1.76 (2H,m), 2.68 (3H.m). 2.78 (4H,m). 2.86 (2H.t). 3.20 (4H.m). 3.66 (2H.m), 
4.39 (2H.q). 5.50 (2H.s). 7.10 (2H,d). 7.18 (IH.d). 7.46 (2H.d). 7.81 (1H,d). 

8.77 (1 H,s). 10.64 (1 H.s). LRMS: m/z 659 (M)*. 
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EXAMPLE 90 

2-(4-CafbamovlbenzvlV5-|2-ethQxv-5-M-methvlpippp7in.i. 
vlsulDhonvl)php nvl]-3-n-Dropvl-2 6-dihvdro-7H-pyra2Qlol4 3-<nDvrimiriinp-7. 
5 one 

Obtained as a white foam (28%) from the title compound of 
Preparation 92 and 1-methylpiperazine using the procedure of Example 1. 
Found:. C, 55.76; H, 6.04; N, 15.56. C2eH25N70cS; 0.50 CH2Ci2 requires C, 
55.78; H, 5.71; N, 15.44%. 6 (CDCI3): 0.93 (3H,t). 1.63 (3H.t). 1.76 (2H.m), 
10 2.24 (3H,s), 2.46 (4H,m), 2.90 (2H.t). 3.08 (4H,m), 4.38 (2H.q), 5.59 (2H,s), 
7.17 (IH.d), 7.25 (3H,m). 7.80 (3H.m). 8.78 (IH.s). 10.69 (IH.s). LRMS: mil 
594 (M+1)*. 

■ EXAMPLE 91 

15 5-f2-Ethoxy-5-f4-methylpipera2in-1-ylsulDhonvnphenvn-2-M- 
nitrQben2yh.3-n-p rQpvl-2.6-dihvdro-7H-Dvrazolof4.3-d]Dvrimidin-7-nnia 

Obtained as a yellow foam (82%) from the title compound of 
Preparation 96 and 1-methylpiperazine using the procedure of Example 1. 
Found: C, 55.96; H, 5.54; N. 16.27. CssHaaNyOgS requires C, 56.46; H, 5.58; 

20 N, 16.46%. 5 (CDCI3): 0.94 (3H,t). 1.65 (3H,t). 1.74 (2H,m). 2.27 (3H,s), 2.47 
(4H,m), 2.90 (2H.t). 3.10 (4H,m). 4.38 (2H.q). 5.64 (2H.s). 7.14 (IH.d). 7.35 
(2H.d), 7.82 (IH.d). 8.20 (2H.d). 8.78 (IH.s). 10.68 (1H.s). LRMS: m/z 596 
(M+1)\ 

25 EXAMPLE 92 

5-l2-Ethoxy-5-[4-(2-hydroxyethvl)piperazin-1-vlsulDhonvllDhen\/l)-?.(4- 
nitroben2vn-3-n-Dropvl-2.6-dihydro-7H-pyrazolo[4.3-d]pyrimidin-7-onR 

Obtained as a yellow oil (90%) from the title compound of Preparation 
96 and 1 -(2-hydroxyethyl)piperazine using the procedure of Example 1. 
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Found: C, 54.83; H, 5.61; N, 15.46.- C20H35N7O7S; 0.50 H,0 requires C. ' 
54.88; H. 5.72; N. 1 5.45%. 6 (CDCI3): 0.96 {3H.t). 1 .62 (SH.t). 1 .74 {2H.m). 
2.30 (1W.S). 2.55 (2H,{). 2.60 (4H.m), 2.90 (2H.t), 3.10 •(4H.m). 3.58 (2H.m). 
5 4.39 (2H,q), 5.64 (2H,s). 7.17 (IH.d), 7.33 (2H.d). 7.82 (iH.d). 8.20 (2H,d). 
'8.78 (1H,s), 10.70 (1H.S). 

EXAMPLE 93 

2-M-Aminoben2vl^-5-[2-ethoxv-5-M-methvlpippr;? 2in-1-vlsulphnny|)- 
10 Dhenvl1-3-n-propyl-2.6-dihydro-7H-pyrazolof4.3-d]pyrimidin-7-Qne 

Obtained as a colourless foam (77%) from the title compound of 
Example 91 using the procedure of Example 52. Found: C, 58.51; H, 6.18; N. 
16.76. CseHjsNyOaS; 0.50 HjO requires C, 58.52; H, 6.31; N, 17.06%. 5 
■ (CDCy- O.SS (3H,t), 1.64 (3H,t), 1.72 (2H,m). 2.27 (3H,s), 2.48 {4H,m), 2.90 
15 (2H.t), 3.10 (4H,m). 3.69 (2H,s), 4.36 (2H,q). 5.43.{2H,s). 6.62 (2H.d). 7.06 ' 
(2hhd). 7.14 (IH.d). 7.80 (IH.d). 8.76 (1H.S). 10.58 (1H.S) ppm. 

EXAMPLE 94 

1-fN-Ethylcarbamovlmethvn-5-f5-M-methvlninerazin-1-vlsulDhonvn-2- 
20 n-Dropoxyphenyl]-3-n-propyl-1.6-dihydro-7H-DvrazolQf4.3-d]pyrimidin-7-one 
Obtained as a brown solid (40%) from the title compound of 
Preparation 102 and 1-methylpiperazine using the procedure of Example 1. 6 
(CDCI3): 1.01 (SH.t). 1.08 (3H.t). 1.18 (3H,t). 1.89 (2H,m). 2.04 (2H.m). 2.28 
(3H.S). 2.49 (4H,m). 2.97 (2H.t), 3.10 (4H.m). 3.29 (2H,m), 4.25 (2H,t), 5.23 
25 (2H.S). 6.14 (1H,s). 7.18 (IH.d). 7.86 (IH.d). 8.87 (1H,s), 10.95 (IH.s). 
LRMS: m/z 560 (M+1)*. 
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EXAMPLE 95 

1-fN-r2- MelhQxvethyncarbamovlmethvl]-5-f5-M-mpthy|pippra7in-i. 

vlsulDhonvl)-7-n -Dropoxvphenvl]-3-n-DroDvl-1.6-dihvdro-7H.pvra7nlnf4 -^.h ]. 
5 pvrimidin-7-onp 

Obtained as a white foam (63%) from the title compound of 
Preparation 103 and 1-methylpiperazine using the procedure of Example 1. 
Found: C, 54.60; H, 6.87; N, 16.02. CsyHjsN^OgS requires C, 54.98; H, 6.67; 
N, 16.03%.' 6 (CDCI3): 1.05 (3H,t). 1.20 (3H,t). 1.89 (2H.m), 2.04 {2H,m). 2.29 
10 (3H.S), 2.50 (4H.m). 2.98 (2H,t). 3.10 (4H.m). 3.-33 (3H,s), 3.43 (4H.m), 4.29 
(2H.t), 5.28 {2H.S). 6.42 (1H,s), 7.18 (iH.d). 7.86 (IH.d). 8.88 (IH.s). 10.93 
(1H,s). LRMS: m/2 590(M+ir. 

■ EXAMPLE 96 

15 5-[5-(4-Methylpipera2in-1-ylsulphoriylV2-n-DroDQxvphenvl]-l- 

(morpholin-4-yi r.arbonvlmethyn-3-n-oroDvl-1.6-dihvdrQ-7H-pvrazolo[4 
diDvrimidinly-nnP 

Obtained as a beige solid (59%) from the title compound of 
Preparation 104 and l-methylpiperazine using the procedure of Example 1. 
20 Found: C, 54.25; H, 6.50; N, 14.72. CsgHjgNyOeS; HjO requires C. 54.27; H. 
6.67; N, 15.82%. 5 (CDCI3): 1.02 (3H.t), 1.19 (3H.t), 1.88 (2H.m), 2.02 
(2H,m). 2.27 (3H,s). 2.50 (4H.m), 2.98 (2H.t). 3.12 (4H.m). 3.56 (2H.m), 3.62 
(2H.m). 3.73 (4H,m). 4.24 (2H.t). 5.45 (2H,s). 7.15 (1H,d). 7.83 (IH.d). 8.86 
(IH.s). 10.87 (IH.s). LRMS: m/z 602 (M+1)*. 
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EXAMPLE 97 

5-f5-r4-MethvlpiDera2in-1-vlsulDhonvn-2-n-DroooxvDhpnvl]-1.f)f;- 

I 

(morDh6lin*4:-ylcarbQnynethyl]-3-n-propyl-1.6-dihvdro>7 
5 f4.3-d]0vrimidin-7-Qne ' ' 

Obtained as a white solid (61%) from the title compound of Preparation 
109 and 1-methylpiperazine using the procedure of Example 1. Found: C, 
55.16; H, 6.58; N, 15.39. C29H4,N706S; 0.25 CH2CI2 requires C, 55.16; H. 
6.57; N, 15.39%. 8 (CDCI3): 1.02 (3H.t). 1.20 (3H.t). 1.79 (3H.d). 1.87 (2H.m), ' 
10 2.06 (2H.m), 2.28 (3H,s). 2.50 (4H,m). 2.98 (2H,t), 3.10 (4H.m), 3.48 (2H.m), 
3.64 (6H,rT3), 4.27 {2H,t), 6.16 (IH.q). 7.18 (1H,d). 7.84 (1H,d). 8.86 (1H,s), 
10.91 (1H.S). LRMS: m/2 616 (M+1)*. 

I 

'• ■ • EXAMPLE 98 ' 

15 5-r5-M-MethvlDiDerazin-1-vlsulDhonvn-2-n-Dropnyv phenyl].1.fip. . 

(m6rDholin-4-ylcarbQnynethyl]-3-n-propvl-1.6-dihvdro-7H-Dvrazolnf4 3-^1]- 

Dvrimidin-7-onf> 

Obtained as a cream foam (54%) from the title compound of 

Preparation 112 and 1-methylpiperazine using the procedure of Example 1 . 
20 Found: C. 56.26; H, 6.91; N, 15.20. C29H4,N706S requires C. 56.57; N, 6.71; 

N. 15.92%. 5 (CDCI3): 1.00 (3H.t), 1.20 (3H.t). 1.79,(3H.d). 1.87 (2H.m). 2.06 

(2H,m), 2.27 (3H,s). 2.56 (4H.m), 2.97 (2H.t), 3. 1 0 (4H.m), 3.48 (2H.m). 3.64 

(6H.m). 4.27 (2H.t). 6.18 (IH.q). 7.18 (IH.d). 7.85 (IH.d). 8.89 (IH.s). 10.90 

(1H.S). LRMS: m/z 616 (M+1)*. 

25 

EXAMPLE 99 

5-[5-(4-M6thylpiperazin-1-vlsulDhonyn-2-n-Dropoxyphenvl]-1-(2- 
morDholin.4-vlPfhyl^.3-n.proDvl-1.6-dihvdro-7H-ov/ra20lQ(4 3. d1pvrimiriin.7.r7p^ 
Obtained as a white solid (41%) from the title compound of Preparation 
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114 and l-methylpiperazine using the procedure of Example 1. 5 (CDCI3): 
1.00 (3H.t). 1.20 (3H,t). 1.86 (2H.m). 2.06 (2H,mj, 2.28 (3H.s), 2.50 (8H.m), 
2.92 (4H,m). 3.10 (4H.m). 3.60 (4H.m). 4.24 (2H.t). 4.68 (2H,t). 7.17 (IH.d). 
5 7.82 (IH.d). 8.88 (IH.s), 10.84 (1H,s). LRMS:m/2 589 (M+1)". 

EXAMPLE 100 

5-[5-M-Ethvlpiperazin-1-ylsulphonvn-2-n-DroDQxvphenvn-1-f2- 
morDholin-4-ylpt hvn-3-n-proDvl-1.6-dihvdro-7H-DvrazQlQ(4 -•^-ri]pvrimidin-7-nnp 

10 Obtained as a solid (36%) from the title compound of Preparation 1 14 

of 1-ethylpiperazine using the procedure of Example 1. Found: C, 57.44; H, 
7.22; N. 15.86. C29H43N7O5S requires C, 57.88; H, 7.20: N, 16.29%. 6 
(CDCI3): 1.00 (6H,m), 1.18 (3H,t), 1.'86 (2H,m), 2.04 (2H,m), 2.40 (2H,q), 2.52 
(8H,m), 2.86 (2H,t), 2.90 (2H,t), 3.10 (4H'.m), 3.60 (4Hm), 4.24 (2H,t), 4.70 ' 

15 (2H,t), 7.16 (IH.d), 7.84 (IH.d). 8.86 (IH.s). 10.84 (IH.s). LRMS: m/z 603 
(M+1)*. 

EXAMPLE 101 

5-f5-[4-^2- Methoxvethvn Diperazin-1 -vlsulDhonvl1-2-n-nrnpnxvphenyl}-1. 
20 (2-morDhol in-4-vlethyn-3-n-DroDvl-1 ■6-dihvdro-7H-pvra7olof4 3-d]pvrimidin-7- 
one 

Obtained as a white solid (35%) from the title compound of Preparation 
114 and 1-(2-methoxyethyl)pipera2ine using the procedure of Example 1. 
Found: C. 56.41; H. 7.11; N. 15.07. CjoH^N^OgS: O.3OH2O requires C. 
25 56.55; H. 7.21; N. 15.39%. 6 (CDCI3): 1.00 (3H.t). 1.20 (3H,t), 1.86 (2H,m), 
2.06 (2H,m), 2.50 (4H.m). 2.58 (4H,m). 2.86 (2H,t), 2.94 (2H,t). 3.10 (4H,m). 
3.28 (3H,s), 3.42 (2H,t). 3.60 (4H.m), 4.24 (2H.t), 4.70 (2H,t), 7.14 (IH.d), 
7.82 (1H.d), 8.84 (IH.s). 10.84 (IH.s). LRMS: m/z 633 (M+1)*. 
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EXAMPLE 102 

2-(N-Eth vlcarbamovlmethvn-5-(5-f4-methvlpiDera7in-1-ylsulnhnnvl).9- 
n-prQPQXvphenvn-3-n-DroDvl-2.6-dihvclro^7H-pvra2olof4 ■'^-ri]p vfimiriin.7.nn a 
5 Obtained as a cream foam (61%) from the title corripound of 

Preparation 105 and l-methylpiperazine using the procedure of Example 1. 
Found: C, 54.59; H. 6.62; N, 16.32. C26H37N;05S; 0.70 H^O requires C. 
54.57; H, 6.76; N. 16.13%. 5 {CDCI3): 1.02 (3H,t), 1.10 (3H.t). 1.20 (3H,t), 
1 .82 (2H.m). 2.07 (2H.m). 2.28 (3H.s). 2.50 (4H.m). 3.00 (2H,t), 3. 1 1 (4H,m). • 
10 3.29 (2H.m), 4.26 (2H.t). 4.99 (2H.s). 6.23 (IH.s). 7.17 (IH.d). 7.86 (IH.d), 
8.82 (IH.s). 10.72 (IH.s). LRMS: m/z 560 (M+1)'. 

EXAMPLE 103 

24N-f2-Methoxvethvr'>carbamovlmethvl]-5-f5-(4-methyipiDera7in-l- 
15 vlsulPhonvn.2-n-propoxvDhenyl]-3-n-DroDvl-2.6.dihv dro-7H-pv|:f ipnl^. 

f4.3-d1pvri midin-7-nne ■ ■ ^ ' 

* Obtained as a cream foam (54%) from the title compound of 

Preparation 106 and 1-methylpiperazine using the jjrocedure of Example 1. 

Found: C, 54.67; H. 6.69; N. 15.89. C27H39N7O6S requires C. 54.98; H, 6.67; 
20 N, 16.03%. 5 (CDCI3): 1.01 (3H.t). 1.17 (3H,t), 1.85 (2H,m), 2.04 (2H,m), 2.28 

(3H,s), 2:40 (4H,m). 3.00 (2H,t). 3.10 (4H.m), 3.30 (3H.s). 3.41 (4H.m), 4.26 

(2H,t). 5.01 (2H.S). 6.38 (IH.s). 7.17 (IH.d). 7.83 (IH.d). 8.82 (IH.s). 10.68 

(1H,s). LRMS: m/z 590 (M+1)*. 

25 . EXAMPLE 104 

5-f5-M-Methylpiperazin-1-ylsulphonvn-2-n-Dropoxyphenvl]-2- 
(morpholin-4-ylrarbonvlmethyl)-3-n-DroDvl-2.6-dihvdro-7H-ovrazQlQ[4 , .^- 
dlPvrimidin-7-Qne 

Obtained as a white foam (52%) from the title compound of 
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Preparation 107 and 1-methyipiperazine using the procedure of Example 1. 
Found: C. 54.74; H, 6.46; N, 15.72. C2eH39N706S; 0.20 CH^Clj requires C, 
54.75; H. 6.42; N, 15.85%. 6 (CDCI3): 1.02 (3H.t). 1.15 (3H,.t). 1.90 (2H,m). 
5 2.02 (2H.m), 2.27 (3H.s), 2.4S (4H.m). 3.00 (2H;t), 3.10 (4H,m), 3.65 (4H,m). 
3.72 (4H.m), 4.24 (2H,t), 5.21 (2H.s). 7.15 (IH.d). 7.85 (IH.d). 8.81 (IH.s), 
10.58 (1H,s). LRfylS: m/z 602 (M+1)'. 

EXAMPLE 105 

10 5-f5-(4-Methv^t3^Derazin-1•vlsulDho^v^^2-n-Dropoxy Dhenvq-?-[1<^. 

(morDholin-4-ylcarbonynethvl]-3-n-propyl-2.6-dihydro-7H-Dvra2olof4.3-d]- 
DVrimidin-7-one 

Obtained as a white foam (52%) from the title compound of 
Preparation 1 10 and l-methylpiperazine 'using the procedure of Example 1. ' 
15 Found: C, 54.57; H,'6.52; N, 15.15. C29H4,N706S;' 0.36 CH2CI2 requires C. 
54.56; H. 6.51; N. 15.'17%. 5 (CDCI3): 1,01 (3H.t). 1.15 (3H.t). 1.82 (3H,d). 
1.88 (2H,m). 2.03 (2H.m), 2.26 (3H.s). 2.50 (4H.m). 2.98 (2H.m). 3.11 (4H.m). 
3.30 (2H.m). 3.48 (2H.m). 3.64 (4H.m). 4.27 (2H.t). 5.60 (IH.q). 7.16 (IH.d), 
7.83 (1H,d). 8.79 (IH.s), 10.64 (IH.s). LRMS: m/z 616 (M+1)*. 

20 

EXAMPLE 106 

5-f5-(4-Methylpipera2in-1-vlsulphonvn-2-n-proDOxvDhenvl]-2-[1R- 
(morDholin-4-vlrar bonvnethvn-3-n-propvl-2.6-dihvdro-7H-Dvra7nlnf4 , :^-ri]. 
Dvrimidin-7-one 

25 Obtained as a yellow foam (54%) from the title compound of 

Preparation 1 1 3 and 1 -methyipiperazine using the procedure of Example 1 . 
Found: C, 55.55; H, 6.86; N, 15.18. C2oH4iN706S; 0.16 CH2CI2 requires C, 
55.65; H, 6.62; N, 15.58%. 8 (CDCI3): 1.01 (3H.t). 1.13 (3H,t). 1.82 (3H,d). 
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' 1 .90 (2H.m), 2.03 (2H.m). 2.25 (3H,.s). 2.47 (4H.m), 3,00 (2H.m). 3.09 (4H,m). 
3.30 (2H,m). 3.48 {2H,m). 3.66 (4H.m),4.25 (2H.t). 5.59 (IH.q). 7.17 (1H,d). 
7.83 (1H,d). 8.80 (IH.s). 10.63 (1H,s). LRMS: m/z 6l6 {M-»^lf . 
6 . , , 

EXAMPLE 107 

_5-[5-(4-Methylpiperazin-1-ylsulphonvn-2-n-proDoxvphenvl]-?-r7- 
morDholin-4-vlpt hvn-3-n-propvl-2.6-dihvdro-7H-nvrazolo[4 .'^-H]pvrimidin-7-nnP 
Obtained as a while solid (52%) from the title compound of Preparation. 
10 115 and l-methylpiperazine using the procedure of Example 1 . Found: 
C, 5.6.44; H. 7.16; N. 16.07.' C28H4iN705S; 0.50 H^O requires C, 56.36; H. 
7.09; N, 16.43%. 6 (CDCI3): 1.02 (3H,t), 1.12 (3H,1). 1.98 (2H,m). 2.02 
(2H,m), 2.28 (3H,s). 2.50 (8H,m), 2.98 (4H,m), 3.10 (4H,m), 3.66 (4H,m), 4.22 

(2H,t), 4..40 {2H,t), 7.16 (1H,d), 7.82 (IH.d), 8.80 (^H.s); 10.56 (lH,s). LRf^S: 

15 m/2 589 (M+1)\ 

\ ■ . . . ■ ' 

f 

EXAMPLE 108 

5-f5-(4-EthvlDiDerazin-1-vlsulphonvn-2-n-propoyy phenvlf?W9-morphin- 
4-vlethvn-3.n.pmp y|-2.6-dihvdro-7H-pvra2olof4 3-d] p yrimidin-7-nnp 

20 Obtained as a yellow oil (24%) from the title compound of Preparation 

115 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 
57.04; H, 7.28; N, 15.46. C2QH43N7O5S; 0.50 H2O requires C, 57.03; H. 7.26; 
N, 16.05%. 6 (CDCI3): 1.04 (3H.t). 1.14 (3H,t). 1.90 (2H.m), 2.04 (2H,m), 2.40 
(2H,q). 2.50 (8H.m). 3.00 (4H.m). 3.10 (4H.m). 3.68 (4H,m), 4.23 (2H.t). 4.40 

25 (2H.t). 7.14 (IH.d), 7.82 (1H,d). 8.80 (IH.s). 10.56 (IH.s). LRMS: m/z 603 
(M+1)*. 
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EXAMPLE 109 

5-l5-f4-(2-Hvdroxvethv nDiDerazin- 1-vlsulDhonv|)-2-n-p rnpn xvDhf?nyl)-9. 
(2-morDholin-4- ylethvn-3-n-propvl-2.6-dihvdro-7H-pvra2oln[4 :^-dlDvrimiriin-7. 
5 one 

Obtained as a white solid (36%) from the title compound of Preparation 
115 and 1-{2-hydroxyethyl)piperazine using the procedure of Example 1. 
Found: C. 56.05; H, 7.02; N, 15.31. C2sH43N70eS requires C, 56.38; H. 7.02; 
N. 15.87%.. 6 (CDCI3): 1.04 (3H,t), 1.14 (3H,t). 1.88 (2H,m}. 2.04 (2H.m), 2.30 
10 (1H.S). 2.48 (SH.m). 2.60 (4H.m). 2.96 (4H.m). 3.10 (4H,m). 3.57 (2H,t), 3.70 
(4H,m), 4.24 (2H.t). 4.38 {2H.t), 7.17 (IH.d). 7.82 (1H.d), 8.80 (IH.s), 10.60 
(1H.S). LRMS: m/2 619 (M+1)*. 

■ EXAMPLE 110 ...... 

15 2-f2-(4-Methylpiperazin- 1 -ynethvl]-5-[5-M-methvlpiperazin- 1 - 

vlsulDhQnvh-?-n.prnnnxvDhRnvn-3-n-DroDvl-2.6-dihvdrn-7 H-pvra79| n fil , ':t- 
dlDvrlmidin-7.f>p«a 

Obtained as a white foam (43%) from the title compound of 
Preparation 116 and 1-methylpiperazine using the procedure of Example 1. 
20 Found: C, 56.20; H, 7.43; N, 17.78. C29H44N6O4S; 0.20 CHjClj requires C. 
56.38; H, 7.24; N, 18.14%, 5 (CDCI3): 1.02 (3H.t). 1.14 (3H.t). 1.86 (2H.m). 
2.02 (2H.m). 2.26 (3H.s). 2.30 (3H.s). 2.46 (SH.m). 2.58 (4H.m). 2.97 (4H.m). 
3.12 (4H.m), 4.20 (2H.t). 4.40 (2H.t). 7.14 (IH.d). 7.80 (1H.d), 8.80 (IH.s). 
10.55 (IH.s). LRMS: m/z 602 (M+1)*. 

25 

EXAMPLE 111 

5-[5-(4-EthylpiDerazin-1-ylsulphonvn-2-n-DroDoxvphenvl]-3-n-Dropyl-2- 
(2-Dvra2ol-1-ylethv n-2.6-dihvdro-7H-pvr3ZOlor4.3-d|pvrimidin.7.nnP 
Obtained as a white foam (45%) from the title compound of 
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Preparation 1 1 8 and 1 -ethylpiperazine using the procedure of Example 1 . • 
Found: C, 57.62; H, 6.59; N, 19.05. CjaHseNgO.S requires- C. 57.71; H, 6.57; 
N. 19.23%. 5 (CDCI3): 0.82 (3H,t), 0.98 (SH.t). 1.11 (3H,{), -1.44 (2H.m). 1.98 
5 (2H.m), 2.38 (2H,m), 2.44 (2H,m). 2.48 (4H,m), 3.00 [4H,m), 4.20 (2H,t). 4.64 
'(2H,t). 4.76 (2H,t), 6.02 (1H,s). 6.86 (1H,s), 7.08 (IH.d). 7.54 (IH.s). 7.79 
(IH.m). 8.70 (1H.S). 10.69 (1H.S). LRMS: m/z 583 (M+1)\ 

. EXAMPLE 112 

10 5-f5-M-EthvlDiDerazin-1-ylsulphonvlV2-n-DroDoxvDhenvl]-3-n-DroDvl-?- 
r2-M..2. 3-tria2ol-1 -ynethvl]-2.6-dihvdrOr7H-pvrazolof4 . 3-d]pvrimidin-7-nnp 

Obtained as a white foam (57%) from the title compound of 
Preparation 120 and 1 -ethylpiperazine using the procedure of Example 1. 

found: C, 55.13; H, 6.44; N, 21.41.- C27H27NoO^S -requires C, 55.56; H, 6.39; 

15 N. 21.60%. 5 (CDCI3): 0.82 (3H.t), 0.96 {3H,t).'l.14 (3H,t). 1.51 (2H,m). 2.Q0 
(2H>m). 2.38 (2H,m). 2.50 (4H.m), 2.58 (2H,t). 3.04- (4H.m). 4.20 (2H.t),,4.7'6 
(2H,t). 5.04 (2H.t). 7.15 (2H.d), 7.63 (1H,s). 7.80 (2H,d). 8.72 (1H,s). 10.58 
(IH.s). LRMS:m/2 584(M+ir. 

20 EXAMPLE 113 

5-f5-(4-Methvlpiperazin-1-vlsulDhonvlV2-n-proDoxvDhenvl1-3-n-Dropyl- 
2-r2-n.2 4-tr ia2ol-1-ynethvl]-2.6-dihvdro-7H-Dvrazolo[4.3-dlDvrimiriin-7-nnp 

Obtained as a white solid (33%) from the title compound of Preparation 
122 and l-methylpiperazine using the procedure of Example 1. Found: C, 

25 54.58; H, 6.24; N. 21.57. C26H35N9G4S requires C. 54.82; H. 6.19: N. 

22.13%. 5 (CDCI3): 0.86 (3H,t), 1.13 (3H,t). 1.55 (2H.m). 2.00 (2H,m). 2.24 
(3H,s), 2.46 (4H,m). 2.62 (2H,t). 3.08 (4H,m), 4.22 (2H,t). 4.70 (2H,t), 4.90 
(2H.t). 7.12 (1H.d). 7.66 (IH.s). 7.78 (IH.d). 7.92 (IH.s). 8.70 (IH.s), 10.60 
(1H,s). LRMS: m/z 570 (M+1)*. 
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EXAMPLE 114 

5-f5-(4-Et hylpiperazin-1-vlsulDhonvn-2-n-Dropoxvphpnyl] -r ^-n-Drnpyl-p- 
f2-f1.2 4-tri a2Ql-1-vhethyl]-2.6-clihvdro-7H-Dvra2olof4.3-d]pyrimidin-7.nn«:» 
5 Obtained as a white solid (37%) from the title compound of Preparatior 

122 and 1-ethylpiperazine using the procedure of Example 1. Found: C, 
55.14; H, 6.37; N, 21.14. C27H37Ng04S requires C. 55.56; H, 6.39; N, 
21.60%. 6 (CDCI3): 0.87 (3H.t), 0.98 (3H,m), 1.14 (3H.t). 1.57 (2H,m). 2.00 
(2H.m), 2.38 (2H.m). 2.50 (4H.m). 2.62 (2H.t). 3.05 (4H.m). 4.22 (2H.t). 4.68 
10 (2H,t). 4.88 (2H,t). 7.12 (IH.d). 7.66 (1H,s). 7.80 (IH.d). 7.92 (1H,s). 8.70 
(1H,s), 10.60 (1H,s). LRMS: m/2 584 (M+1)*. 

EXAMPLE 115 

5-r5-(4-Ethylpiperazin-1-vlsulphonvl'')-2-n-proDoxvphpnvi]-?.(7. ' 
15 nitroDhenyi V3-n-prop'vl-2.6-dihvdro-7H-ovrazolof4.3-d1pyrimidin-7-nnP 
Obtained as a yellow foam (36%) from the title compound of 
Preparation 123 and 1-ethylpiperazine using the procedure of Example 1. 5 
(CDCI3): 0.90 (3H.t). 0.99 (3H.m). 1.11 (3H.t). 1.7'5 (2H.m). 2.02 (2H,m). 2.38 
(2H,m), 2.50 (4H,m), 2.85 (3H,t). 3.08 {4H.m). 4.20 (2H.t). 7.13 (IH.d), 7.58 
20 (1H,d), 7.74 (3H.m). 8.17 (IH.d), 8.82 (IH.s). 10.64 (1H.s). LRMS; m/z 610 
(M+1)*. 

EXAMPIE116 

2-(2-AminoDhenvlW5-f5-(4-ethvlDiDera2in-1-vlsulphonyl)>9,n, 
25 proDoxvphenvl]-3-n-propvl-2.6-dihydro-7H-pvr3zolof4.3-d1pvrimidin>7-Qnfi 

A stirred mixture of the title compound of Example 115 (622 mg, 1 .02 
mmol), 10% palladium on charcoal (100 mg). ethanol (10 ml) and ethyl 
acetate (30 ml) was hydrogenated at 345 kPa (50 psi) and 50°C for 3 hours 
and then at room temperature for 18 hours. The resulting mixture was 
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filtered, then the filtrate combined with an ethyl acetate wash of the filter pad 
and evaporated under reduced pressure to afford the title compound (100%) 
as a white powder 5 (CDCI3): 0.87 (3H.t),.0.98 (3H;m). 1,12(3H,t), 1.70 
5 (2H,m). 2.01 (2H.q), 2.38 (2H.m). 2.48 (4H,m), 2.90'(2H.t). 3.08 (4H.m), 3.92 
(2H,s), 4'.23 {2H.t). 6.86 (2H,d), 7.13 (2H.d). 7.27 (1H,d). 7.81 (IH.d). 8.80 
(1H.S). 10.62 (1H.S). LRMS: m/z 580 (M+1)\ 

. EXAMPLE 117 

10' 5>f5-f4-EthylpiDerazin-1-ylsulphonvlV2-n-proDoxvDhenvl]-2->r?- 
methanesulphonamidoDhenylV3-n-propvl-2.6-dihvdro-7H-pvra7olnf4 , 3^( ;^ 
Pvrimidin-7>Qne 

Methanesulphonyl chloride (0.156 ml, 2.0 mmol) was added to a stirred 
- solution Of the title compound of Example 116 (583^'mg, 1.0 mmol) in pyridine 

15 (8 ml), under nitrogen, and the resulting solution stirred at 50''C for 18 hours, 
then^vaporated under reduced pressure. The residue was partitioned 
between ethyl acetate and water, then the separated organic phase washed 
with brine, dried (MgS04) and evaporated under reduced pressure. The 
resulting brown foam was purified by column chromatography on silica gel, 

20 using an elution gradient of dichloromethane:methanol (100:0 to 99:1 to 98:2 
to 97:3), to yield the title compound (32%) as a cream foam. Found: C, 
53.96; H, 6.01; N. 14.38. C50H39N7O6S2; 0.60 HjO requires C, 53.89; H. 6.06; 
N, 14.67%. 8 (CDCI3): 0.91 (3H.t), 1.01 (3H.t). 1.19 (3H,t), 1.75 (2H,m). 2.07 
(2H,m). 2.40 (2H.q). 2.53 (4H.m), 2.93 (2H.t). 3.07 (3H.s). 3.09 (4H.m), 4.29 

25 (2H.t). 7.16 (2H,m), 7.35 (2H.m). 7.57 (1H.t). 7.82 (2H,d). 8.80 (IH.s), 10.74 
(1H.S). LRMS: m/z 658 (M+1)\ 
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EXAMPLE 11fi 

5-r5-f4-Methvlpinpra 7in-1-vlsulphonvlV2-n-proDoxvphPnYl].? .(^. 
nitrophenYl)-:^-n -DfODvl-2.6-dihvdro-7H-Dvra2QlQf4.3-d]pvrimidin-7-nn f-; 
5 Obtained as a yellow foam (63%) from the title compound of 

Preparation 124 and 1-methylpiperazine using the procedure of Example 1 5 
(CDCI3): 0.96 (3H,t), 1.16 (3H.t), 1.80 (2H;m), 2.05 (2H.m), 2.27 (3H,s), 2.49 
(4H.m), 3.10 (BH.m), 4.27 (2H,t), 7,18 (1H,d), 7.83 (2H,d), 7.86 (1H,d), 8.46 
(2H,d), 8.84 (1H,s), 10.75 (1H,s). LRMS; m/z 596 (M+1)*. 

10 

EXAMPLE 119 

2-(4-Amin oDhenvn-5-f5-(4-methvipiDera2in-1-vlsulnhnnviV?-n: 
DroDoxvDhpnyl]- 3-n-proDvi-2.6-dihvdr'o-7H-Dvrazolnf4.3-d1pvrimidin-7-nnp 

Obtained as- a yellow foam (71%) from the title compound of Example ' 
15 118 using the procedure of Example 116. S (CDCI3): 0.89 (3H.t), 1.16 (3H,f), 
1.78 (2H,m). 2.04 (2H,m). 2.27 (3H,s). 2.49 (4H,m). 2.96 (2H.t). 3.10 (4H.m). 
4.22 (2H.t). 6.76 (2H,d). 7.18 (IH.d). 7.29 (2H.d). 7.83 (IH.d). 8.82 (IH.s), 
10.59 (1H.S). LRMS: m/z 566 (M+l)*. 

20 EXAMPLE 120 

2-f4-Methanesulphonamidopherivn-5-[5-M-methylpippra7in-i- 

vlsulDhonvn-2-n-prnpoxyphenvl]-3-n-oroDvl-2 .6-dihvdro-7H-Dvra7nln[4 ^.ri]. 
Dvrimidin.7-onP 

Obtained as a yellow foam (55%) from the title compound of Example 
25 119 and methanesulphonyl chloride using the procedure of Example 117. 
Found: C, 53.05; H, 5.72; N. 14.94. C30H39N7O6S2; 0.20 HjO requires C, 
53.08; H. 5.71; N, 14.84%. 6 (CDCI3): 0.97 (3H,t), 1.19 (3H,t), 1.80 (2H,m). 
2.07 {2H.m), 2.30 (3H.s). 2.52 (4H.m). 3.02 (2H,t), 3.16 (7H.m). 4.28 (2H.t), 
6.90 (1H,d). 7.19 (IH.d). 7.42 (2H.d). 7.57 (2H.d). 7.85 (IH.d), 8.83 (IH.s), 
30 1 0.72 (1H,s); LRMS: m/z 644 (M+1)*. 
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EXAMPLE 121 •• 
5-f5-M-EthvlDiDerazin-1-vlsulphonvn-2-n-Dropr)xvphenvl]-?.(4. 
nitroDhe fiivlV3rn-propy|-2.6-dihydro-7H-pvrazolo{4.3-d]Dvrimif1iri-7-nnp 

Obtained as a yellow solid (82%) from the title compound of 
Preparation 124 and 1-ethylpiperazine using the procedure of Example 1. 6 
(CDCI3): 0.96 (3H.t). 1.16 (3H.t), 1.42 (3H.f). 1.80 (2H,m). 2.02 (2H,m). 2.24 
(2H,m), 2.44 (4H,m). 3.10 (6H.m), 4.31 (2H,t), 7.18 (1H,d), 7.80 (2H,d), 7.86 
(1H.d), 8.46 (2H,d). 8.88 (IH.s), 10.79 (IH.s). LRMS; m/z 610 (M+1)\ 

EXAMPLE 122 

2-(4-Aminophenyl)-5-[5-(4-ethylpiperazin-1-y!sulDhonyl)-?-n- 
DroDOxvD henvl]-3-n-Dropyl-2.6-dihvdro-7H-Dvrazolof4 3-dlDvrimidin-7-nn«» 
■ •• • Obtained as a white solid (64%) from the title compound of Example 

121 using the procedure of Example 1 16. 5 (CDCI3): 0.91 (3H,t), 1.16 (3H,t), 
1.40v(3H,t), 1.83 (2H,m). 2.05 (2H,m), 2.25 (2H.m), 2.49 (4H.m), 2.96 (2H.t); 
3.10 (4H,m), 4.28 (2H.t). 6.80 (2H.d). 7.18 (IH.d). 7.32 (2H.d). 7.83 (IH.d). 
8.86 (1H,s). 10.64 (IH.s). LRMS; m/z 580 (M-H)*. 

EXAMPLE 123 

2-M-EthanesulphonamidophenvlV5-[5-M-ethvlpi Ders7in-1-ylsulDhonvn- 
2-n-PropoxvDhenvl1-3-n-DroDvl-2.6-d ihvdro-7H-Dv razolof4.3-dlDvrimiriin.7.nn e» 
Obtained as a pink solid (52%) from the title compound of Example 

122 and ethanesulphonyl chloride using the procedure of Example 117. 
Found: C. 55.07; H, 6.18; N, 14.39. CaiH^NyOgSj requires C. 55.42; H. 6.15; 
N. 14.59%. 5 (CDCI3): 0.96 (3H.t). 1.18 (3H,t), 1.42 (3H,t). 1.78 (2H.m), 2.02 
(2H.m). 2.42 (2H,m). 2.58 (4H,m), 3.02 (2H,t). 3.16 (4H,m), 3.20 (2H.m). 4.22 
(2H.t). 7.18 (2H.d), 7.43 (3H,m). 7.82 (2H,d), 8.80 (IH.s). 10.70 (IH.s). 
LRMS: m/z 672 (M+1)*. 
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EXAMPLE 124 

5-r5-(4-EthvlDiDera2in-1-vlsulDhon vn-2-n-DrnpoxvDhpnvl]-.Vn-prr>p yl-?- 

f4-(prop-2-vlsulnhonamido)DhenvlV2.6-dih vdro-7H-nvra2olof4..-^-H]pvrimidin-7. 
5 one 

Obtained as a solid (28%) from the title compound of Example 122 and 
2-propanesulphonyl chloride using the procedure of Example 117. Found: 
C, 53.59; H, 6.15; N, 13.34. C.^y^.^UjO^S^; 0.17 HjO requires C, 53.64; H, 
6.53; N. 13.68%. 5 (CDCU): 0.92 (3H,t); 1.03 (3H,t); 1.18 (3H,{), 1.42 (6H,m). 
10 1.78 (2H,m). 2.07 (2H.m). 2.38 (2H,t), 2.57 (4H,m), 3.02 (2H,t); 3.16 (4H,m), 
3.38 (1H,m), 4.22 (2H.t), 7.18 {2H,d), 7.45 (3H,m). 7.80 (2H.d), 8.80 (IH.s), 
10.71 (1H,s). LRMS:m/2 686 (M+l)*. 

EXAMPLE'125 ...... 

15 5-f5-(4-MethvlDiDerazin-1-vlsulDhonvn-2-n-DroDoxvphgpvl].3.n.pr(ppyl. 

2-Dvrimidin-?-yl-7 6-dihvdrQ-7H-Dvra2olo[4 3-dlDvrimiriin-7-nnP 

Obtained as a white foam (40%) from the title compound of 

Preparation 125 and l-methylpiperazlne using the procedure of Example 1. 6 

(CDCI3): 1.00 (3H.t). 1.18 (3H.t). 1.80 (2H.m). 2.06 (2H.m). 2.28 (SH.s). 2.50 
20 (4H,m), 3.13 (4H.m). 3.46 (2H,t), 4.26 (2H,t). 7.18 (IH.d), 7.40 (IH.m), 7.85 

(IH.d), 8.88 (IH.s). 8.92 (2H,m). 10.70 (1H,s). LRMS: m/z 553 (M+1)*. 

EXAMPLE 126 
2-Cvclobutvlmethvl-5-f2-ethoxv-5-(4-methvlpiperazin-1- 
25 vlsulDhonvnDhenvl1-3-n-DroDvl-2 6-dihvdro-7H-Dvra7nl of4.3-d]nvrim|dln-7-one 
Obtained as a white solid (84%) from the title compound of Preparation 
126 and l-methyipiperazine using the procedure of Example 1. 6 (CDCI3): 
1 .01 (3H.t), 1 .60 (3H.t). 1 .88 (6H,m). 2.08 (2H,m). 2.30 (3H.s). 2.52 (4H,m). 
2.98 (3H.m). 3.12 (4H.m). 4.33 (4H.m). 7.15 (IH.d). 7.81 (1H,d). 8.79 (1H.s). 
30 10.54 (IH.s)! LRMS: m/z 529 (M+1)*. 
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EXAMPLE 127 '■ 
2-Cvclobutylmethyl-5-[5-(4-nnethvlDiDerazin-1-vlsulDhonvl)-9-n- 

DroDOxvohenvl]-3- n-Dropvl-2.6- dihvdro-7H- Dvr3ZOlof4 3-dlDvrimirlin-7.np c 

' 'i 

5 Obtained as a white foam (56%) from the title compound of 

t^reparatlon 127 and l-methylpiperazine using the procedure of Example 1. 
Found: C, 59.24; H, 7.01; N, 15.24. C27H3eN£0,S requires C, 59.76; H, 7.06; 
N. 15.44%. 5 (CDCU): 1.04 (3H,t), 1.12 (3H,t), 1.90 (6H,m), 2.06 (4H,m). 2.30 
(3H,s), 2.50 (4H,m). 2.98 (3H,m), 3.12 (4H,m), 4.22 (2H.t), 4.30 (2H,d). 7.14 
10 (IH.d). 7.80 (IH.d), 8.78 (IH.s). 10.54 (IH.s). LRMS: m/z 543 (M+1)\ 

( EXAMPLE 128 

5-[5-f4-MethvlpiDer32in-1-vlsulphonvlV2>n-DrQpoxvphenvi]^9-fi- 

■■' 0'xidoDyridin-2-ynmethyl-3-n-propvl-2.6-dihvdro-7H^pvra2olQ[4.3-^ 
15 Qng 

^ S-Chloroperoxybenzoic acid (50-55%; 1 52 mg, 0.44 mmol) was ^dded 
to a stirred solution of the title compound of Example 6 (108 mg, 0.19 mmol) * 
in dichloromethane (5 ml), under nitrogen, and stirring continued for 18 hours. 
The reaction mixture was diluted with dichloromethane (20 ml), washed 

20 successively with 5% aqueous sodium metabisulphite solution (20 ml), 10% 
aqueous potassium carbonate solution (20 ml) and brine (15 ml), then dried 
(MgS04) and evaporated under reduced pressure. The resulting yellow foam 
was purified by column chromatography on silica gel, using an elution 
gradient of dichloromethane:methanol: 0.880 aqueous ammonia (100:1:1 to 

25 100:3:1), to give the title compound (36 mg) as an orange solid. 5 (CDCI3): 
1.00 (3H,t). 1.15 (3H,t), 1.79 (2H.m). 2.07 "(2H,m). 2.28 (3H,m). 2.48 (4H.m), 
3.00 (2H.t). 3.12 (4H.m), 4.27 (2H,t). 5.82 (2H.s), 6.79 (IH.d). 7.22 (3H,m). 
7.85 (1H.d), 8.30 (1H,d), 8.80 (1H,s). 10.66 (IH.s). LRMS: m/z 582 (M+1)*. 
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EXAMPLE 129 

5-f5-f4-Eth vlDipf;ra7in-1-vlsulDhonvlV2-n-DroDoxvphpnvl]-?-(i. 

oxidoDvririin-?-vl)mPthvl-3-n-proDvl-2.6-dihvdr o-7H-Dvra7nlof4 3-d]pynrrf ir ^ip.7- 
5 one 

Obtained as a yellow foam (63%) from the title compound of Example 
12 using the procedure of Example 128. Found: C, 57.04; H, 6.14; N, 15.80. 
C29H37N7O5S; 0.25 CH2CI2 requires C, 56.95; H, 6.13; N, 15.89%. 5 (CDCI3): 
0.99 (6H,m), 1.19 (3H,t), 1.80 (2H,m), 2.02 (2H,m), 2.41 (2H,q). 2.52 (4H,m). 
0 3.01 {2H.t). 3.09 (4H.m). 4.26 (2H.t). 5.80 (2H.S). .6.89(1 H,d), 7.20 (3H,m). 
7.83 (1H,d). 8.28 (1H,d), 8.80 (IH.s), 11.63 (IH.s). LRMS: m/z 596 (M-H)'. 

EXAMPLE 130 

3-Ethvl-5-f2-f.2-methoxyethoxyV5-M-methvlDiDerazin-1-vlsulDhonvnphpnYl]-7- ' 
5 (Pvridin-2-vl)me'thyl-2.6-dihvdro-7H-pyra2olo[4.3-d]pvrimidin-7-nnp 

Obtained as white foam (85%) from the title compound of Preparation 
133 and 1-methylpiperazine using the procedure of Example 1. Found: 
C,55.82; H,5.84; N,16.54. C27H33N7O5S; 0.75 HjO requires C,55.80; H,5.98; 
N, 16.87%. 6(CDCl3): 1.30 (3H,t). 2.26 (3H,s). 2.48 (4H,m). 3.01 (2H,q). 3.10 
(4H.m). 3.58 (3H,s), 3.87 (2H,t). 4.42 (2H,t). 5.67 (2H.s), 7.07 (1H,d). 7.14 
(1H,d), 7.20 (1H,m). 7.61 (1H,m), 7.81 (IH.d). 8.57 (IH.d). 8.70 (IH.s). 10.86 
(IH.s),. LRMS: m/2 569 (M+2)*. 

EXAMPLE 131 

3-Ethvl-5-f5-(4-ethvlniDerazin-1-vlsulphonvh-2-(2-methoxvet hoxv^phPnyl]-? - 
(Dvridln.2.vnmethvl-2 6-dihvdro-7H-Dvra2QlQf4 3-d]Dvrimidin-7-nnp 
Obtained as a white foam (73%) from the title compound of 
Preparation 133 and l-ethylpiperazine using the procedure of Example 1. 
Found: C.57.08; H, 6.04; N. 16.51. C28H35N7O5S; 0.50 H2O requires 
C,56.93; H. 6.14; N. 16.60%. 6(CDCl3): 1.01 (3H.t). 1.30 (3H,t). 2.39 (2H,q), 
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2.53 (4H,m), 3.01 (2H.q), 3.10 {4H.m), 3.59 (SH.s); 3.87 (2H,t). 4.41 (2H,t); 
5.68 (2H.S). 7.08 (IH.d), 7.15 (IH.d), 7.20 (1H,m). 7.6I (IH.m). 7.82 (IH.d). 
8.57 (IH.'d), 8:70 (1H.s). 10.85 (IH.s). LRMS: m/z 582 (M+l)''. 



\ 
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PREPARATION 1 

Ethyl 3>ethyl-1 H-pyrazole-5-carbQxy iafP 

Ethanoiic sodium ethoxide solution (21% w/w; 143 ml, 0.39 mol) was 

5 added dropwise to a stirred, ice-cooled solution ofdiethyl oxalate (59.8 ml, 

0.44 mol) in absolute ethanol (200 ml) under nitrogen and the resulting 

solution stirred for 1.5 minutes. Butan-2-one (39 ml, 0.44 mol) was then 

added dropwise, the cooling bath removed, the reaction mixture stirred for 18 

hours at room temperature and then for 6 hours at 40°C, then the coolino 

0 bath reintroduced. Next, glacial acetic acid (25 ml, 0,44 mol) was added 

dropwise, the resulting solution stirred for '30 minutes at 0°C. hydrazine 

hydrate (20 ml. 0.44 mol) added dropwise, then the reaction mixture allowed 

to warm to room temperature and maintained there over a period of 18 hours, 

before being evaporated under reduced pressure. The residue was ' 

5 partitioned between dichloromethane (300 ml) and water (100 mi), then the 

organic phase separated, washed with wa.ter (2 x 100ml), dried (Na2S04) and 

concentrated under reduced pressure to give the title compound (66.0 g). 5 

(CDCI3): 1.04 (3H,t). 1.16 (3H.t). 2.70 (2H,q), 4.36 (2H.q), 6.60 (IH.s). LRMS: 

m/2 169 (M+1)\ 
« 

PREPARATION 2 
3-EthvM H-Dvrazole>5>carboxylic ac^iri 
Aqueous sodium hydroxide solution (10M; 100 ml, 1.0 mol) was added 
dropwise to a stirred suspension of the title compound of Preparation 1 (66.0 
g, 0.39 mol) in methanol and the resulting solution heated under reflux for 4 
hours. The cool reaction mixture was concentrated under reduced pressure 
to ca. 200 ml, diluted with water (200 ml) and this mixture washed with 
toluene (3 x 100 ml). The resulting aqueous phase was acidified with 
concentrated hydrochloric acid to pH 4 and the white precipitate collected and 



wo 98/49166 



PCT/EP98/02257 



-83- 

dried by suction to provide the title compound (34.'l g). 5 (DMSOde): 1.13 * 
(3H,t), 2.56 (2H.q). 6.42 (1H.s). 

5 PREPARATION 3 * 

4-NitfO-3-n-DroDvM H-ovrazole-S-carboyy iir arid 
Fuming sulphuric acid (17.8 ml) was added dropwise to stirred, ice- 
cooled fuming nitric acid (16.0 ml), the resulting solution heated to 50°C, then 
3-n-propyl-1H-pyrazole-5-carboxylic acid (Chem. Pharm. Bull., 1984. 22. 
0 1568; 16.4 g. 0.106 mol) added portionwise over 30 minutes whilst 

maintaining the reaction temperature below 60°C. The resulting solution was 
heated for 18 hours at 60°C. allowed to cool, then poured onto ice: The white 
precipitate was collected, washed with water and dried by suctioni to yield the 
title compbuhd (15.4 g). m.p. 170-172°C. Found: C, 42.35; H, 4.56; N, 21.07. 
C7HSN3O4 requires C. 42.21; H. 4,55; N. 21.10%. 6 (DMSO^g): 0.90 (3H.t). • 
1.64\2H.m), 2.83 (2H.m). 14.00 (1H,s). . ' 

PREPARATION 4 
3-Ethvl-4.nitro-1 H>pyrazole-5-carboxvlic ariri 
Obtained from the title compound of Preparation 2, by analogy with 
Preparation 3, as a brown solid (64%). 5 (DMSOdg): 1.18 (3H.t). 2.84 i2H,m), 
13.72 (1H.S). 



PREPARATION 5 
4-Nitro-3-n-DroDyl-1 H-pvrazole-5-carboxamidfi 
A solution of the title compound of Preparation 3 (15.4 g, 0.077 mol) in 
thionyl chloride (75 mi) was heated under reflux for 3 hours and then the cool 
reaction mixture evaporated under reduced pressure. The residue was 
azeotroped with tetrahydrofuran (2 x 50 ml) and subsequently suspended in 
tetrahydrofuran (50 ml), then the stirred suspension ice-cooled and treated 
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with gaseous smmonia for 1 hour. Water (50 ml) was added and the resulting 
mixture evaporated under reduced pressure to give a solid which, after 
trituration with water and drying by suction, furnished the title compound 
5 (14.3 g). m.p. 1S7-199°C. Found: C, 42.35; H. 5.07; N, 28.38. 

requires C. 42.42; H. 5.09; N. 28.27%. 5 (DMSOoe): 0.90 {3H.t), 1.68 (2H.m), 
2.86 (2H.t), 7.68 (IH.s), 8.00 (1H,s). 

PREPARATION 6 
10 3-Ethvl-4-nitro-1H-Dvraz ole-5-carhnxarTii^ p 

Obtained from the title compound of Preparation 4, by analogy with 
Preparation 5, as a white solid (90%). 8 (DMSOoe): 1-17 (3H,t). 2.87 {2H.m), 
7.40 (1H,s), 7.60 (1H,s). 7.90 (1H,s). LRMS; m/z 185 (M+1)*. 

15 ' PREPARATION 7 

4-Amino-3-n-propvl-1H-bvra2ole-5-carboxami^ P 
A stirred mixture of the title compound of Preparation 5 (10.0 g, 0.050 
mol), 10% palladium on charcoal (1.5 g) and ethanol (400 ml) was 
hydrogenated for 18 hours at 345 kPa (50 psi) and 50''C. then filtered. The 

20 filtrate was combined with an ethanol wash (200 ml) of the filter pad and then 
evaporated under reduced pressure to give an orange solid which, on 
crystallisation from ethyl acetate:methanol, afforded the title compound (6.8 g) 
as a white solid, m.p. 196-20rC. Found: C, 48.96; H, 6.98; N. 32.08. 
C7H12N4O; 0.25 H2O requires C, 48.68; H, 7.30; N, 32.44%. 6 (DMSO^e): 

25 0.88 (3H,t). 1.55 (2H,m), 2.46 (2H,t). 4.40 (2H.s). 7,00 (1H,s). 7.12 (IH.s). 
12.20 (IH.s). 
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PREPARATION 8 '* 
4-Amino-3-ethvl-1H>pyrazole-5-carbQxamiriP . 
Obtained from the title compound of Preparation 6" by arialogy with 
5 Preparation 7, as a brown solid (80%). 6 (DMSOd6):'1.08 {3H.t), 2.45 (2H.q) 
4.50 (1H,s). 6.88 (IH.s). 7.10 (IH.s). 7.26 (2H,s). LRMS: m/z 155 (M+1)*. 

PREPARATION 9 

4-(2-n-ProDoxvben2a mido^3-n-DroDvl-1H-Dvrazole-5-narho)(amirip 
10 A solution of 2-n-propoxyben2oyl chloride (57.6 g, 0.291 mol) in 

dichloromethane (50 ml) was added dropwise to a stirred. ice>cooled 
suspension of the title compound of Preparation 7 (35.0 g, 0.208 mol) in dry 
pyridine (350 ml) and the resulting mixture stirred for 18 hours at rbom 
■"temperature, then evaporated under reduced pressure. The residue was 
15 azeotroped with toluene (2 x 100ml) and the resulting brown solid triturated • 
• with ^her (100 ml) to give the title compound (83.0 g) as a beige solid. , 
5 (CHjOH^J: 0.92 (3H,t). 1.14 (3H.t). 1.65 (2H.m). 1.94 (2H.m). 2.80 (2H.t), 
4.20 (2H.t). 7.08 (1H,m). 7.18 (IH.d). 7.52 (IH.m), 8.04 (IH.d). LRMS: m/z 
331 (M+1)*. 

20 

PREPARATION 10 
3-Ethvl-4-(2-n-propoxvbenzamidoV1H-pvra2ole-5 -carhnxamiriP 
Obtained from the title compound of Preparation 8, by analogy with 
Preparation 9. as a beige solid (68%). 5 (DMSOdg): 0.93 (3H,t). 1.12 (3H.t). 
25 1.86 (2H,q). 2.71(2H.m), 4.15 (2H.t), 7.06 (1H,m), 7.20 (1H.d). 7.20 (1H,s). 
7.40 (1H,s). 7.50 (1H,m). 7.92 (IH.d), 10.20 (IH.s). LRMS: m/z 317 (M+1)*. 
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PREPARATION 11 
4-(2-Ethoxvb6nzamidoV3-n-DroDvl-1H-Dvra7nlP-fi.r qrfaQxami r f<a 
Obtained from the title compound of Preparation 7 and'2- 
ethoxybenzoyl chloride, by analogy with Preparation 9, as a white solid 
(64%), m.p. 209-21 rC. Found; C, 60.73; H, 6.41; N, 17.80. CigHjoN.O, 
requires C. 60.74; H, 6.37; N, 17.71%. 5 (DMSOdg): 0.82 (3H,t). 1.42 (3H.t), 
1.56 (2H,m), 1.75 (2H,t). 4.27 (2H,q), 7.07 (1H,m). 7.22 {2H,m). 7.52 (2H,m), 
8.00 (IH.d). 10.40 (IH.s), 12.96 (IH.s). 

PREPARATION 12 
5-f2-n-ProDoxvDhenvn-3-n-Dropvl-1.6-dihvrirn-7H- 
pyrazolo[4.3-d]pvrimidin-7-one 
Potassium t-butoxide (93.0 g, 0.832 'mol) was added portionwise to a ' 
stirred solution of the title compound of Preparation 9 (83.0 g, 0.25 mol) ,in 
propan-2-ol (800 ml) under nitrogen and the mixture heated for 18 hours 
under reflux, then allowed to cool. Water (iOO ml) was added, to produce a 
homogeneous solution which was acidified to pH 6 with 2M hydrochloric acid. 
The resulting white precipitate was collected and dried by suction to provide 
the title compound (37.4 g). Found: C, 65.36; H, 6.49; N. 17.99. C17H20N4O2 
requires C. 65.37; H, 6.45; N. 17.94%. 5 (CDCI3): 1.05 (3H.t), 1.16 (3H,t), 
2.00 (4H.m), 3.04 (2H.t). 4.20 (2H.t). 7.07 (IH.d). 7.16 (IH.m). 7.48 (IH.m). 
8.52 (IH.d). 11.30 (IH.s), 12.25 (1H,s). LRMS: m/z 313 (M+1)*. 

PREPARATION 13 

3-Ethvl-5- (2-n-DroDOXVDhenvn-1.6-dihvdro-7H-Dvra7oin[4.3-d]pyrimidin-7-onp 

Obtained from the title compound of Preparation 10, by analogy with 
Preparation 12, as a white solid (85%). 8 (DMSO^e): 0.95 (3H.t). 1.15 (3H.t), 
1.72 (2H,m), 2.84 (2H.q). 4.03 (2H.t), 7.06 (IH.m). 7.15 (1H,d). 7.44 (IH.m), 
7.72 (IH.d). 11.83 (IH.s), 13.64 (IH.s). LRMS: m/z 299 (M+1)^ 
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PREPARATION 14 ' 
5-(2-EthQxvDhenvh-3-n-Dfoovl-1.6-dihvdro-7H-Dvra2olr.[4 .?-V nDvrimiriin.7.nno 
Obtained from the title compound of Preparation 11, by analogy with 

5 Preparation 12. as a white solid (88%), m.p. 199-20'l°C. Found: C. 64.44; H, 
6.19; N, 18.44. CgHigN^O, requires C, 64.41; H, 6.08; N, 18.78%. 5 
(CDCI3): 1.08 (3H,t). 1.65 (3H,t), 1.98 (2H,m), 3.04 ■(2H,t), 4.36 (2H.q), 7.10 
(IH.d), 7.20 (1H,m), 7.50 (IH.m), 8.57 (1H,d), 11.36 (IH.s), 11.88 (.1H,s). 

6 PREPARATION 15 

Alkvlation of 5-(2-alkoyvphenvlV3-alkvl-1.6>dihvdrQ-7H. 
pyrazolof4.3'd]pyrimidin-7-Qnes 
Five general procedures, methods A to E, have been employed for the 
N-alkylation of the title compounds of Preparations'! 2, 13 and 14. In several 
cases, both the N1- and N2- isoniers can be isolated from the same reaction. 

« 

MgthQcJ A 

The alkyi haiide (2.75 mmol) was added to a stirred suspension of the 
pyra2olo[4,3-d]pyrimidinone substrate (2.5 mmol) in 1M aqueous sodium 
hydroxide solution (7.25 mmol) under nitrogen and the reaction mixture 
heated for 72 hours at SO'^C, then allowed to cool. The resulting mixture was 
extracted with ethyl acetate (2 x 25 ml) and the combined extracts dried 
(MgS04) and evaporated under reduced pressure to furnish the crude 
product, which was purified by column chromatography on silica gel. 

Method B 

A 60% w/w dispersion of sodium hydride in mineral oil (0.39 mmol) was 
added to a stirred, ice-cooled solution of the substrate (0.39 mmol) in 
anhydrous tetrahydrofuran (8 ml) under nitrogen. After 1 hour at 0°C, the 
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alkyl haiide (0.43 mmcl) was added and the reaction mixture heated for 24 
hours at 45°C, then allowed to cool. The resultina mixture was evaporated 
under reduced pressure and the residue partitioned between ethyl acetate (40 
ml) and brine (30 mi). The organic phase was separated, dried (MaSO^) and 
evaporated under reduced pressure to afford the crude product, which was 
purified by column chromatography on silica gel. 

Method C 

A 2M solution of sodium bis(trimethylsilyl)a*mide in tetrahydrofuran (2.2 
mmol) was added dropwise to a stirred, ice-cooled solution of the substrate (2 
mmol) in anhydrous tetrahydrofuran (8 ml) under nitrogen and the solution 
stirred for 1 hour at 0°C before being cooled to -70°C. The alkyi haiide (2 
mmol) was then added, the cooling bath removed and the'resulting solution 
stirred for 24 hours at room temperature, then evaporated under reduced 
pressure. The residue was partitioned between ethyl acetate (40 ml) and 
aqueous sodium bicarbonate solution (30 ml), then the organic phase 
separated, dried (MgS04) and evaporated under reduced presisure to yield 
the crude product, which was purified by column chromatography on silica 
gel. 

Alternatively, a 0.5M solution of potassium bis(trimethylsilyl)amide in 
toluene may be used, with anhydrous toluene as solvent, and the alkylation 
conducted at about 40°C for 20 hours. 

Method n 

A solution of the substrate (4.8 mmol), the alkyi haiide (4.8 mmol) and 
Aliquat (TM) 336 (150 mg) in dichloromethane (80 ml) was added to stirred 
1M aqueous sodium hydroxide solution (15 mmol) under nitrogen. The 
biphasic mixture was vigorously stirred for 72 hours at room temperature, 
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then the aqueous phase was separated and extracted with ethyl acetate (2 x 
25 ml). The extracts were combined .with the organic phase and this solution 
dried (MglSOJ and evaporated under reduced pressure to give the crude 
product, which was purified by column chromatography on silica cel. 

Method E 

Triphenylphosphine (1.77 mmol) and the alkanol (1.77 mmol) were 
added to a stirred solution of the substrate (1.60 mmol) in anhydrous 
tetrahydrofuran (10 ml). The resultirig solution was cooled to -5°C and diethyl 
azbdicarboxyiate (177 mmol) added dropwise. then the reaction mixture 
allowed to warm to room temperature, stirred for 18 hours and evaporated 
under reduced pressure. The residue was partitioned between ethyl acetate 
(3*0 ml) anci water (30 ml), then the organic phase separated, combined with 
an ethyl acetate extract (50 ml) of the aqueous phase, dried (Na2S04) and * 
evaporated under reduced pressure to yield the crude product, which was 
purified by column chromatography on silica gel. 

PREPARATION 16 
3-Ethvl-5>f2-n>Dr oDoxvphenvlV1-(Dvridin-2-vhmethvM.6-dihvdrn>7H- 
pyrazolo[4.3'd]Dvrimidin-7-one 
Obtained as a white foam (15%) from the title compound of 
Preparation 13 and 2-chloromethylpyridine. using the procedure of 
Preparation 15B, 5 (CDCI3): 1.18 (3H,t). 1.43 (3H.t). 2.00 (2H,m), 3.02 (2H,q). 
4.18 (2H,t), 5.95 (2H,s), 7.03 (2H.m). 7.16 (2H,m), 7.46 (1H,m). 7.60 (1H,m). 
8.52 (IH.d). 8.58 (IH.d). 11.20 (1H,s). LRMS: m/z 390 (M+1)\ 
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PREPARATION 17 
5-(2-n-Pr oDoxyphenylV3-n-Dropvl-1-/pvridin-2-vnmethvl-1 6-dihy rirn- 
7H-pyr3Zolo[4.3-c']pvrimidin-7-one 
5 Obtained as a white foam (22%) from the title compound of 

Preparation 12 and 2-chloromethyipyridine, using the procedure of 
Preparation 15D. 6.(CDCl3): 1.01 (3H,t), 1.17 (3H,t). 1.90 (2H,m), 2.00 
(2H,m), 2=99 (2H.t), 4.20 (2H.t). 5.96 (2H.s),6.99 (IH.d), 7.05 (IH.d). 7.17 
(2H,m), 7.44 (1H.m), 7.60 (IH.m), 8.54 (IH.d). 8.59 (1H,d), 11.20 (IH.s). 
10 LRMS: m/2 404 (M+1)*. 

PREPARATION 18 
3-Ethvl-5-(2-n-propoxvphenvlV2-(pyridin-2-vnmethvl-2 6-dihyriro- 
7H-pvrazolo[4.3-d]pv'rimidiri-7-one 
15 Obtained as a white solid (22%) from the title compound of Preparation 

13 and 2-chloromethylp'yridine, using the procedure of Preparation 15B. 

A yield of 43% may be achieved using the procedure of Preparation 
15C. 6 (CDCI3): 1.12 (3H,t), 1.30 (3H.t). 1.99 (2H,m). 3.00 (2H.q). 4.17 (2H,t), 
5.68 (2H,s). 7.00-7.14 (3H,m). 7.20 (1H,m), 7.42 (1H,m). 7.60 (IH.m). 8.40 
20 (IH.d), 8.58 (IH.d). 10.87 (IH.s). LRMS: m/z 390 (M+1)*. 

PREPARATION 19 
5-f2-Ethoxyphenyn-3-n-DroDvl-2-rpvridin-2-vnmethvl-2.6-dihydrr.- 
7H-pvrazolo[4.3-d]pvrimidin-7-one 
25 Obtained as a' white foam (59%) from the title compound of 

Preparation 14 and 2-chloromethylpyridine, using the procedure of 
Preparation 15B. 5 (CDCI3); 0.98 (3H.t). 1.60 (3H.t). 1.76 (2H.m). 2.98 (2H,t), 
4.30 (2H.q), 5.70 (2H.s), 7.06 (2H,m). 7.15 (IH.m). 7.22 (IH.m). 7.44 (IH.m). 
7.62 (IH.m). 8.41 (1H.d), 8.59 (1H,d). 10.90 (1H.s). LRMS: m/z 390 (M+1)*. 



30 
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PREPARATION 20 ' 

5-(2-n-PropoxvDhenvlV3-n-DroDvl-2-fDvridin-2.vl\rr|P thv'|.2fi.<^ih|y r iro. 
7H-Dvrazolof4.3-dlDvrimidin.7-on^ 
5 Obtained as a white foam (54%) from the title compound of 

Preparation 12 and 2-chloromethylpyridine, using the procedure of 
Preparation 15B. 5 (CDCi3): 0.98 (3H,t), 1.16 (3H,t). 1.77 (2H,m), 2.00 
(2H,m), 2.99 (2H.t). 4.19 (2H,t). 5.74 (2H,s). 7.04-7.16 (IH.m), 7.20.(1H.m), 
7.44 (IH.m). 7.64 (IH.m), 8.41 (1H,d). 8.59 (1H,d). 10.90 (IH.s). LRi\/lS; m/z 
id 404 (M+1)*. 

PREPARATION ?1 

5-(2-n-ProDOxvphenvn-3-n-propvl-2-(Dvridin-3-vl)methvi-2 6-'dihydrn- 
'. ' 7 H-pyrazolof4 . S-djpvr imid in- t-nnp 

15 Obtained as a cream foam (32%) from the title compound of 

Preparation 12 and 3-chloromethylpyridine. using the procedure of • 
Preparation 15B. 5 (CDCI3): 0.98 (3H.t). 1.14 (3H.t). 1.78 (2H,m). 2.00 
(2H.m), 2.92 {2H.t). 4.19 (2H.t), 5.58 (2H.s). 7.04 (1H,d). 7.14 (1H.m). 7.24 
(IH.m). 7.43 (1H,m), 7.48 (IH.m). 8.40 (1H,d). 8.59 (2H,m). 10.91 (1H,s). 
20 LRMS; m/z404 (M+1)\ 

PREPARATION 22 
4-f2>Phenylethenvnpvrida7inq 
Zinc chloride (820 mg. 6 mmol) was added to a stirred mixture of 
25 benzaldehyde (6.1 1 mi, 60 mmol) and 4-methylpyrida2ine (2.83 g. 30 mmol) 
and the resulting mixture heated for 20 hours at 150*^0. The cool reaction 
mixture was partitioned between dichloromethane (40 ml) and 2M aqueous 
sodium hydroxide solution (20 ml), then the organic phase separated, 
combined with a dichloromethane extract (80 ml) of the aqueous phase, dried 
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(Na2S04) and evaporated under reduced pressure. The residual pale brown 
oil was purified by column chromatography on silica gel, using 
dichloromethane.methanol (99:1) as eluant, to give the title compound (3.65 
5 g) as a pale brown solid. Found: C, 78.95; H, 5.52; N, 15.39. C.^H-qN^ 
requires C, 79.10; H, 5.53; N, 15.37%. 6 (CDCI3): 5.96 (IH.d), 7.45 (5H.m). 
7.55 (2H,m), 9.12 (1H,d). 9.30 (1H,s). LRMS: m/z 183 (M+1)*. 

PREPARATION ?3 
0 3-(2-Phenvlethenynpyrida2ine 

Obtained as a solid (59%) from 3-methylpyrida2ine, using the 
procedure of Preparation 22. 5 (CDCI3): 7.12 (1H,d), 7.34 (3H,m), 7.56 
(2H,d), 7.72 (1H,d), 8.37 (1H.s). 8.50 (IH.s), 8.60 (IH.s). LRMS; m/z 183 

(M+^y. ■ ■ • 

PREPARATION 24 
4./2.PhenvlethenvnDvrimidinP 
Obtained as a solid (77%) from 4-methylpyrimidine, using the 
procedure of Preparation 22. 5 (CDCI3): 7.06 (1H.d). 7.36 (4H.m). 7.58 
(2H.m). 7.92 (IH.d), 8.69 (IH.d). 9.14 (1H.s). 

PREPARATION 25 
4-HvdroxvmethvlDvridazine 
Ozone was bubbled through a stirred solution of the title compound of 
Preparation 22 (3.60 g, 0.02 mol) in methanol (150 ml) at -10°C. After 30 
minutes the mixture was purged with nitrogen, sodium borohydride (750 mg, 
0.02 mol) added portionwise and the resulting solution stirred for 2 hours at 
room temperature. The reaction mixture was acidified with 2M hydrochloric 
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acid, then basified with 0.880 aqueous ammonia solution and evaporated 
under reduced pressure. Purification of the residue by column 
chromatography on silica gel. usirjg an elution gradient of dichioromethane: 
6 methanol (98:2 to 96:4), provided the title compound (1.64'g) as a tan- 
coloured solid. Found: 54.26; H, 5.42; N, 25.01, . CsHgN^O requires C. 
54.54; H, 5.49; N. 25.44%. 5 {CDCI3): 3.12 (IH.s). 4.82 (2H,s), 7.54 (IH.d). 
9.12 (IH.d). 9.16 (IH.s). LRMS: m/z 111 (M+1)\ 

10 , PREPARATION 26 

3- Hvdroxvmethvlpvridazine • 

Obtained as a solid (76%) from the title compound of Preparation 23, 
using the procedure of Preparation 25. 6 (CDCI3): 3.66 (1H,s), 4!92 (2H,s), 
.■'7':48(2H,m). '9.06(1 H,d). , ! 

15 • . . • . . • 

^ PREPARATION 27 

4- Hydroxvmethvlpvrimidine 

Obtained as a yellow solid (83%) from the title compound of 
Preparation 24, using the procedure of Preparation 25. 6 (CDCI3): 2.88 
20 (IH.s). 4.78 (2H.S), 7.36 (IH.d). 8.72 (IH.d). 9.18 (IH.s). 

PREPARATION 28 
3-ChloromethvlPvridazine hydrochloride 
Thionyl chloride (3.05 ml, 42 mmol) was added to an ice-cooled flask 
25 containing the title compound of Preparation 26 (920 mg, 8 mmol) and the 
reaction mixture stirred for 45 minutes at room temperature, then evaporated 
under reduced pressure. The residue was azeotroped with toluene (40 ml) to 
furnish the crude title compound (1.4 g) as a brown solid, which was of 
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sufficient purity for generating the free base required for use in subsequent 
alkylation. reactions. 5 (Df^SOds): 4.98 (2H,s). 7.?0 (1H,m), 7.90 (1H,d), 8.19 
(IH.s). 9.22 (1H.d). 

5 

PREPARATION 29 
3-Ethvl-5-/2-n-proDoxv Dhenvn-2-(pvridazin-3-vnmethvl-? fi-riihyHrn. 

7H-pyra20lo(4.3-d]pyrinnidin-7-onp 
Obtained as a foam (28%) from the title compounds of Preparation 13 
10 and Preparation 28 (free base), using the procedure of Preparation 15C. 5 
(CDCI3): 1.13 (3H.t), 1.34 (3H.t), 2.00 (2H.m). 3..08 (2H,q), 4.18 (2H,t). 5.88 
(2H,s), 7.04 (1H,d), 7.11 (1H,m), 7.46 (3H,m), 8.40 (1H,d). 9.15 (1H,d), 10.92 
(1H,s). LRMS: m/z 391 (M+l)*. 

15 ' PR^PARATIQN 30 

5-(2-n-PrQpoxvbhenyn-3-n-Dropvl- 2-(Dvrida7in-3-vhmethvl.? fi- 
dihydro-7H-pyrazoio[4.3-d]pyrimidin-7-onpi 
Obtained as a cream foam (25%) from the title compounds of 
Preparation 12 and Preparation 28 (free base), using. the procedure of 
'20 Preparation 15C. 5 (CDCI3): 0.93 (3H.t). 1.10 (3H.t). 1.73 (2H.m). 1.98 
(2H.m). 2.99 (2H.t). 4.16 (2H.t), 5.84 (2H.s). 7.00 (IH.s). 7.08 (IH.m). 7.41 
(3H,m). 8.38 (IH.d), 9.12 (1H.d), 10.90 (IH.s). LRMS: m/z 405 (M+1)*. 



PREPARATION 31 
25 5-(2-n-ProDOxyphenvn-3-n-propvl-2-(Dvridazin-4-vnmethy|- 
2.6-dihydro-7H-pyrazolof4.3-d]pyrimidin-7.nnp 
Obtained as a gum (13%) from the title compounds of Preparation 12 
and Preparation 25. using the procedure of Preparation 15E. Found: C. 
65.19; H, 5.99; N, 20.69. C22H24N6O2 requires C, 65.33; H, 5.98; N. 20.78%. 
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5 (CDCI3): 0.9S (3H.t). 1.13 (SH.t). 1.85 (2H,m). 1.98 (2H.m), 2.92 (2H,t). 4.15 
(2H,t), 5.77 (2H.S), 7.02 (1H.d), 7.12.(lH,m), 7.35 (IH.d), 7.44 (IH.m), 8.48 
(1H,d). 9!l0 (1H,d). 9.16 (IH.s). 1,1.29 (1H,s). LRMS: m/z 405 (1^1+1)*. 

• I 

I • 

PREPARATION 3? . 

5-(2-n-Propoxyphenyn-3-n-propvl-2-(pvriiTiidin-4-vnrnpthvl-2 fi- 
dihydro-7H-pyrazolof4.3-d]pvrimidin-7-Qnp 
Obtained as a white solid (9%) from the title compounds of Preparation ' 
12 and Preparation 27, using the procedure of Preparation 15E. 6 (CDCI3): 
0.'96 (SH.t), 1.12 (3H.t), 1.76 (2H,m), 2.00 {2H,m), 2.94 (2H.t), 4.16 (2H.t), 
5.61 (2H.S), 6.98 (1H,d). 7.05 (1H,d), 7.10 (1H,m). 7.46 (1H,m), 8.40 (IH.d), 
8.64 (IH.d), 9.18 (1H,s), 10.94 (1H,s). LRMS: m/z 405 (M+1)*. ' 

t • ,. . ... • • . • tf 

I I 

PREPARATION 33 
2-rf2.4-Dichl oropvrimidin-5-vnmethyl]-5-(2-n-prnpoxvDhenvl).3.n. . 

propvl-2.6-dihvdro-7H-pvfazolof4.3] pvrimidin.7.nn «? 
Obtained as a yellow foam (40%) from the title compound of 
Preparation 12 and 2,4-dichloro-5-chloromethylpyrimidine (Annalen, 1966, 
£S2. 119). using the procedure of Preparation 15B. 6 (CDCI3): 0.97 (SH.t). 
1.07 (SH.t), 1.80 (2H.m). 1.98 (2H.m). 2.95 (2H.t). 4.14 (2H.t). 5.57 (2H,s). 
7.00 (1H,d), 7.10 (1H,m). 7.46 (IH.m). 8.13 (1H.s), 8.39 (IH.d), 10.95 (IH.s). 
LRMS: m/z 474 (M+1)*. 

PREPARATION 34 
5-(2-n-PropoxyphenvlV3-n-propvl-2-(pvrimidin-5-vnmethyl-? ,fi- 
dihydro-7H-pvrazolo(4.3-d]pvrimidin-7-Qne 
The title compound of Preparation 33 (523 mg. 1.1 mmol) was added 
to a solution of triethylamine (3.0 ml, 21.5 mmol) in ethanol (25 ml), followed 
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by 10% palladium on charcoal (150 mg), and the mixture hydrogenated for 1 
hour at 276 kPa (40 psi) and room temperature, then filtered. The filtrate vjb\ 
combined with an ethanol wash (50 ml) of the filter pad and then evaporated 
5 under reduced pressure. The residue was suspended in water (15 ml) and 
the mixture extracted with ethyl acetate (50 ml), then the extract was dried 
.(Na2S04) and concentrated under reduced pressure. The residue was 
purified by column chromatography on silica gel. using dichloromethane: 
methanol (98:2) as eluant, to afford the title compound (243 mg) as a cream 
10 foam. 5 (CDCI3): 0.96 (3H.t), 1.06 (3H,t), 1.79 (2H,m). 1.99 (2H,m), 2.93 
(2H.t). 4.13 (2H,t). 5.51 (2H.s). 7.01 (1H,d). 7.09 (1H,m). 7.43 (IH.m), 8.38 
(IH.d). 8.63 (2H.S). 9.15 {1H,s), 10.91 (1H,s). LRMS: m/z 405 (M+1)\ 

PREPARATION 35 " . ' ' 
15 • 3-Ethvl-5-(2-n-DroDOXVDhenvn-2-rDvra7in-2-vl^mPthyl.9 R. 

dihyd'ro-7H-Dvra2olof4.3-d]pvrimidin-7-on<a 
Obtained as a foam (46%) from the title compound of Preparation 13 
and 2-chloromethylpyrazine (J. Org. Chem., 1973, 38, 2049), using the 
procedure of Preparation 15B. 8 (CDCI3): 1.08 (3H,t), 1.34 (3H,t), 1.96 (2H,t). 
20 3.06 (2H.q), 4.14 {2H.t). 5.66 (2H.s). 7.00 (1H.d). 7.08 (IH.m). 7.42 (IH.m). 
8.37 (IH.d). 8.46 (IH.s), 8.50 {2H.s). 10.84 (IH.s). LRMS: m/z 391 (M+1)*. 



PREPARATION 36 

5-(2-n-P roDoxvphenvn-3-n-proDvl-2-(Dvra2in-2-vnmpthvl-7fi. 
25 dihydro-7H-Dvrazolo[4.3-d]pvrimidin-7-onp 

Obtained as a cream foam (25%) from the title compound of 
Preparation 12 and 2-chloromethylpyra2ine (J. Org. Chem., 1973. 2S. 2049). 
using the procedure of Preparation 15B. 5 (CDCI3): 0.97 (3H.t). 1.08 (3H.t), 



wo 98/49166 



PC.T/EP98/022S7 



1.78 (2H,m). 1.98 (2H,m). 2'.99 (2H.t). 4.16 {2H,t).'' 5.66 (2H.s). 7.01 (1H,d). 

7.10. (1H,m). 7.41 (1H,m), 8.39 (1H.d)'. 8.44 (IH.s).. 8.50 (2H,s). 10.85 (1H.s). 
LRMS: rn/z405 (M+ir. . . ' 

5 ' ' 

PREPARATION 37 
4-(2-Ethoxvbenzami doV3-methvl-1H-DvrazQle-5-carnnxarni ^p 
Obtained from 4-amino-3-methyl-1H-pyra2ole-5-carboxamide (J. Org. 
Chem.. 1956, 21, 833) and 2-elhoxyben2oyl chloride, by analogy with 
10 Preparation 9, as a white powder (83%). 8 (DMSOjje): 1 .44 {3H,t), 2.28 

(3H,s), 4.28 (2H,q), 7.06 (1H,m), 7.19 (2H.m). 7.48 {2H.m), 8.00 (1H,d), 10.46 
(IH.s), 12.88 (1H,s). LRMS: m/2 289 (M+1)*. 

PREPARATION 38 ' 
.15 . 4-(2-Methoxvben2amidoV-3-n-DroDvl-1 H-Dvra2ol<a..s.carboxamiHp . 

Obtained from the title compound of Preparation 7 and 2- • 
methoxyben2oyl chloride, by analogy with Preparation 9, as a white powder 
(55%). 5 (DMSO^g): 0.84 (3H,t), 1.55 (2H.m), 2.79 (2H,t). 4.00 (3H,s), 7.08 
(1H,m), 7.20 (IH.d). 7.28 (IH.s). 7.44 (IH.s). 7.54 (IH.m). 10.62 (1H,s). 
20 LRMS: m/z303(M+1)*. 

PREPARATION 39 

5-f2-EthoxvDhenvn-3.methvl-1.6-dihvdro-7H-nv ra2QlQf4 3.d]pvrimidin-7-nnP 
Obtained from the title compound of Preparation 37, by analogy with 
25 Preparation 12, as a white solid (92%). 5 (DMSOce): 1.30 (3H,t), 2.40 (3H.s), 
4.12 (2H,q), 7.05 (1H,m), 7.14 (IH.d), 7.46 (IH.m). 7.68 (1H,d). 1 1.90 (IH.s). 
13.68 (IH.s). LRMS; m/2 271 (M+1)*. 
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PREPARATION 40 
5-(2-MethoxvDhenvlV3-n-propvl-1.6-dihvdro-7H-Dvrs7nlnf4.3-d|pvrimiriin-7. 

ons 

5 Obtained from the title compound of Preparation 38. by analogy with 

Preparation 12. as a white solid (71%). 5 (DMSOos): 0.92 (3H,t), 176 (2H.m). 
2.80 (2H,t), 3.85 (3H,s), 7.08 (1H,m), 7.17 (1H,d), 7.49 (IH.m), 7.64 (1H,d). 
11.47-11.94 (1H.br), 13.69-13.94 (1H.br). LRMS: m/z 285 (M-H)*. 

10 PREPARATION 41 " 

5-(2-MethoxvDhenvn-3-n-Dropvl-1-(Dvridin-2.-vnmethvl-1 fi-(iihvdro-7H- 
py razolo(4 . 3-d]pvrimidin-7-one 
Obtained as a white crystalline solid (38%) from the title compound of 
Preparation 40 and 2-chloromethylpyridine, using the procedure of 
15 Preparation 15D. Found: C. 67.00; H. 5.60: N, 18.49. Cj^HziNjOj requires . 
C.67.18; H.5.64; N.18.65%. 5 (CDCI3)': 1.01(3H,tj. 1.90 (2H.m), 2.98 (2H.t). 
4.03 (3H,s). 5.96 (2H.s). 6.99 (IH.d). 7.05 (1H.d), 7.16 (2H.m). 7.47 (IH.m), 
7.59 (IH.m). 8,48 (IH.d), 8.58 (IH.d). 10.88 (1H.s). 

20 PREPARATION 42 

5-f2-Ethoxvp henvn-3-meth vl-2-(Dvridin- 2-vnmethvl.?.6-dihvdrn.7H- 

pvra2olQf4 3-dlD vrimidin.7.Qne 
Obtained as a white foam (21%) from the title compound of 
Preparation 39 and 2-chloromethylpyridine. using the procedure of 
25 Preparation 15B. Found: C. 65.30; H, 5.08; N, 18.79. CsoHigNsOj: 0.30 H2O 
requires C, 65.49; H. 5.39; N. 19.09%. 6 (CDCI3): 1.59 (3H.t), 2.57 (3H.s). 
4.28 (2H.q). 5.66 (2H.s), 7.08 (3H.m). 7.20 (IH.m). 7.44 (IH.m). 7.62 (IH.m). 
8.42 (IH.d). 8.59 (IH.d). 10.88 (IH.s). LRMS: m/z 362 (M+1)*. 
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PREPARATION 43 
5-f2-Methoxvp henvn-3-n-Droovlr2-fpvridin-2-vhmpthvl-? fi.rlihy rirn.7N- 
pvra2Qlof4.3.dlDvrimidinT7.nnP 
Obtained as a white crystalline solid (29%) from the title compound of 
Preparation 40 and 2-chloromethylpyridine, using the procedure of 
Preparation 15B. Found; C, 66.93; H, 5.61; N, 18.61. C2,H2,N502 requires 
C,67.18; H,5.64; N,18.65%. 6 (CDCU); 0.96 (3H,t), 1.76(2H.m), 2.98 (2H.t), 
4.03 (3H.S). 5.68 (2H.s). 7.05 (2H,2xd), 7.16 (IH.m), 7.21 (IH.m), 7.46 
0 (IH.m). 7.62 (1H,m). 8.41 (1.H.d). 8.58 (IH.d). 10.78 (IH.s). LRMS; m/z 376 
(M+1)*. 

PREPARATION 44 
5-f5>f4-t-B utQXVcarbonvlDiDera2in-1-vlsulphQnvlV2-n>prnDoxvphpnYi].3-n- 
DroDvl-2-(pyririin-? -vnmethvl-2.6-dihvdro>7H>DvrazQlQ[4.3-d]pvrimidin-7r^ 
Obtained as a solid (60%) from the title compound of Preparation"20 
and 1-t-butoxycarbonylpiperazine, using the procedure of Example 1. 6 
(CDCI3): 0.96 (3H,t). 1.15 (3H,t). 1.40 (9H,s), 1.76 (2H,m). 2.04 (2H.m). 2.98 
(2H,t), 3.03 (4H.m). 3.52 (4H.m), 4.26 (2H,l), 5.70 (2H.s), 7.06 (1H,m), 7.16 
(1H,d), 7.21 (1H,m), 7.62 (1H,m), 7.82 (1H,d), 8.58 (1H,d). 8.78 (IH.s). 10.60 
(1H,s). LRMS: m/2 652 (M+1 )'. 

PREPARATION 45 
3-Methoxv-2-methylpvridine 
A stirred solution of 3-hydroxy-2-methylpyridine (1.0 g, 9.2 mmol). 
phenyltrimethylammonium bromide (2.2 g, 11 mmol) and sodium methoxide 
(550 mg, 1 1 mmol) in dimethylformamide (10 ml) was heated under reflux for 
3 hours/then the cool reaction mixture washed with water (40 ml) and 
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extracted with ether (3 x 40 ml). The combined extracts were dried {Na2S04) 
and evaporated under reduced pressure, then the residue purified by column 
chromatography on silica gel, using hexane:ethyl acetate (1:1) as eluant, to 
give the title compound (190 mg) as a solid. 5 (CDCI3): 2.34 (3H.s). 3.68 
(3H,s), 6.93 (2H.m), 7.94 (1H,d). LRMS: m/z 124 (M+1)\ 

PREPARATION 46 
2-Chloromethyl-3-methoxvpvridinp 
The title compound of Preparation 45 (190* mg, 1.5 mmol) was added 
to a stirred solution of benzamide (5 mg, 0.4 mmol) in dichloromethane (2 ml) 
and the mixture heated to reflux temperature. Trichloroisocyanuric acid (190 
mg, 0,82 mmol) was added portionwise, then the reaction mixture stirred 
under reflux for 3 hours, allowed to cool arid treated with water (2 ml) and 
50% aqueous potassium hydroxide solution (3 ml). The separated aqueous, 
phase was washed with dichloromethane (3 x 10 ml) and the combined 
organic solutions dried (NajSOJ and evaporated under reduced pressure to 
yield the title compound (180 mg) as a colourless oil. 6 (CDCI3): 3.91 (3H,s), 
4.76 (2H,s). 7.25 (2H.m). 8.20 (1H.d). LRMS: m/z 158 (M+1)*. 

PREPARATION 47 
1-(3>Methoxypvridin-2>v nmethvl-5-r2-n-DroDQxv phenvlV3-n-p rnpyL 
1.6>dihvdro-7H"pyra20lo[4.3-d]pvrimidin->7>Qnfi 

Obtained as a white solid (4%) from the title compounds of Preparation 
12 and Preparation 46, using the procedure of Preparation 15B. 6 (CDCI3): 
0.98 (3H.t). 1.12 (3H.t). 1.83 (2H.m), 1.97 (2H,m), 2.92 (2H.t), 3.80 (3H,s). 
4.16 (2H,t), 5.96 (2H,s). 7.00 (1H,d). 7.10 (3H,m), 7.41 (IH.m). 8.01 (IH.d), 
8.48 (1H,d), 11.08 (1H,s). LRMS : m/z 434 (M+1)'. 
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PREPARATION 48 ' 

2T(3-MethQyv pyridin-2-yl)methyl-5-f2-n-DroDQxvDhenvlV3-ri-DrnpYi.9 
dihvdro-7H>DvrazQlo(4.3 -d]Dvrimidin>7-onp 
5 Obtained as a white solid (78%) from the title comodunds of 

Preparation 12 and Preparation 46, using the procedure of Preparation 15B. 
6 (CDCI3): 0.98 {3H.t), 1.06 (3H,t), 1.78 (2H,m), 1.95 (2H,m). 2.97 (2H.t). 3.83 
(3H,s). 4.12 (2H,t). 5.66 (2H,s), 6.99 (1H,d). 7.06 (1H,m). 7:18 (2H,m). 7.39 
(IH.nn), 8.06 (IH.d). 8.38 (IH.d), 10.70 (IH.s). LRMS: m/z 434 (M+1)*. 

PREPARATION 49 

2-f6-Pivalovla minoDvridin-2-vl)n-iethvl-5-f2-n-DropoxvDhenvn-3-n-prnpyl- 
2.6-dihydro-7H-Dvra2olof4.3-d]pvrimidin-7-nnp 
Obtained as a white solid (78%) fronn the titfp compound of Preparation 
12 and 2-bromomethyl-6-pivaloyl.aminopyrldine (Chem. Lett.. 1995, 61), .usihg 
the procedure of Preparation 15B. 6 (CDCI3): 0.99 {3H.t), 1.12 {3H,t). 1«36 
(9H,s). 1.79 {2H.m). 2.00 (2H.m). 2.95 (2H,t). 4.18 (2H.t). 5.55 (2H.s), 6.70 
(IH.d). 7.04 (IH.d), 7.12 (IH.m), 7.43 (IH.m). 7.61 (1H,m). 7.96 (IH.s). 8.16 
(IH.d). 8.40 (IH.d), 10.90 (1H.s). LRMS: m/z 503 (M+1)\ 

PREPARATION 50 ■ 
1-f6-Pivalovlaminopvridin-2-vnmethvl-5-f2- n-DropQxyphenvn-3-n-prnp yl. 
1.6-dihydro-7H-ovrazolof4.3-d]pyrimidin-7-one 
Obtained as a white solid (12%) from the title compound of Preparation 
12 and 2-bromomethyl-6-pivaloylaminopyridine (Chem. Lett., 1995, 61). using 
the procedure of Preparation 15B. 5 (CDCI3): 1.00 (3H,t). 1.16 (3H.t), 1.32 
(9H.S), 1.90 (2H,m). 2.00 (2H,m), 2.98 (2H,t). 4.17 (2H,t). 5.80 (2H,s). 6.70 
(1H.d). 7.05 (IH.d). 7.14 (1H,m). 7.46 (IH.m), 7.59 (IH.m). 7.99 (IH.s). 8.12 
(1H.S), 8.52(1H,d). 11.22 (IH.s). LRMS: m/z 503 (M+1)^ 
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PREPARATION 51 
1 -( 1 -Methvlimirla2ol.2.vl^methvl-5-f2-n-D rQDOxvnhPnYlV3-n.pr9pvi.i fi. 
dihvdro-7H-ovra20lof4.3-dlDvrimidin-7-nnp 
5 Obtained as a white solid (21%) from the title compound of Preparation 

12 and the free base of 2-chloromethyl-l-methyiimida2ole hydrochloride (J. 
Chem. Soc, 1957, 3305), using the procedure of Preparation 15B. 6 (CDCU): 
1.00 {3H.t). 1.18 (3H,t). 1.86 (2H.m), 2.02 (2H,m). 2.92 (2IH,t). 3.70 (3H.s), 
4.19 (2H.t). 6.04 (2H.S). 6.82 (1H,s), 7.Q5 (1H,d). 7.16 (IH.m), 7.46 (IH.m), 
10 8.50 (1H,d). 11.26 (1H.S). LRMS: m/z 407 (M-H)*'. 

PREPARATION 52 
2-(1-Methylimidazol-2-y.l)methvl-5-(2-n-proDoxvDhenvh-3-n-prn pyi- 
2.6-dihydro-7H-pyrazolof4.'3-d]pvrimidin-7-'nnp 
15 Obtained as a white; solid (18%) from the title compound of Preparation 

12 and the free base of 2-chloromethyl-1-methylimida2ole hydrochloride (J. 
Chem. Soc, 1957. 3305), using the procedure of Preparation 15B. 5 (CDCI3): 
0.98 (3H,t), 1.14 (3H,t), 1.75 (2H,m), 1.99 {2H,m). 3.12 (2H.t), 3.76 (3H.s), 
4.18 (2H.t), 5.67 (2H.s). 6.84 (IH.s), 7.02 (1H,d).. 7.13 (1H,m). 7.44 (IH.m); 
20 8.38 (IH.d), 10.87 (IH.s). LRMS: m/z 407 (M+1)*. 

PREPARATION fi3 
1-f3.5-Dimethylisoxazol-4-vnmethvl-5-f2-n-propoxyphenyn-3-n-prnpyl- 
1.6-dihvdro-7H-Dvrazolo[4.3-d]Dvrimidin-7-Qne 
25 Obtained as a white solid (44%) from the title compound of Preparation 

12 and 4-chloromethyl-3,5-dimethylisoxa2ole, using the procedure of 
Preparation 15D. Found: C. 65.40; H, 6.47; N. 16.53. C23H27N5O3 requires 
C. 65.54; H. 6.49; N, 16.62%. 5 (CDCI3): 1.02 (3H,t). 1.17 (3H.t), 1.86 (2H,m). 
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2.02 {2H,m). 2.35 (3H,s), 2.52 (3H.s), 2.92 (2H.t). 4;i9 (2H.t), 5.56 (2H.s), ' 
7.05(1H.d). 7.16 (IH.m). 7.46 (IH.m), 8.50 (1H,d). 11.16 (1H.S). LRMS: m/2 
422 {M+lS'. ; ' >' .'^ ' ' '■ 

5 

PREPARATION 54 • 
5-(2-Ethoxvphenvn-3-methvl-1-n.5-dimethvlisoxazol-4-vl^methyl- 

1.6-dihvdro-7H-pvrazolof4.3-d]pvrimidin-7-onp 
Obtained as a white solid (72%) from the title compound of Preparation 
10 39 and 4-chloromethyl-3.5-dimethylisoxa2ole, using the procedure of 

Preparation 15A. Found: C, 63.19; H, 5-.55; N, 18.30. CjoHjiNjOj requires 
C. 63.31; H, 5.58; N, 18.46%, 5 (CDCy: 1.64 (3H,t). 2.34 (3H,s), 2.52 (6H, 
2x3), 4.32 (2H.q), 5.54 (2H,s), 7.06 (1H,d), 7.15 (IH.rri), 7.46 (IH.'m). 8.51 
'." (IH.d). 1i;i8'(1H.s). LRMS; m/2 380 (M+1)*. ^ ' 
.15 . . 

^ PREPARATION 55 . 

2-f3.5-DimethvlisQxa2ol-4-vhmethvi-5-f2-n-DroDoxvnh«:>nvn-3-n-prnpyl- 
?6-dihvdro-7H- pvrazolof4.3-dlDvrimidin-7-nnP 
Obtained as a white solid (16%) from the title compound of Preparation 
20 12 and 4-chloromethyl-3,5-dimethylisoxazole, using the procedure of 

Preparation 15D. Found: C, 64.88; H, 6.41; N, 16.33.. C23H27N5O3 requires 
C. 65.54; H. 6.49; N. 16.62%. 5 (CDCI3): 1.00 (3H,t). 1.14 (3H.t). 1.78 (2H.m), 
1.98 (2H.m). 2.17 (3H,s). 2.36 (3H.s), 2.90 (2H,t), 4.18 (2H.t). 5.28 (2H.s), 
7.02 (1H,d), 7.12 (1H.m). 7.43 (IH.m). 8.38 (IH.d). 10.90 (1H,s). LRMS: m/2 
25 422 (M+1)*. 
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PREPARATION fifi 
1-(2-Methvlthia20l-4-vn methvl-5-f2-n-DrQnoxyphenvn-3-n-nfr.pyi- 
1 6-dihvdro-7H-Dvra2olof4 . 3-d]pvrimidin-7-nnP 
5 Obtained as a white powder (30%) from the title compound of 

Preparation 12 and the free base of 4-chloromethyl-2-methylthiazole 
hydrochloride, using the procedure of Preparation 15D. Found: C, 61.32; H, 
5.86; N, 16.08. C22H25N5O2S; 0.40 H2O requires C. 61.35; H, 6.04; N. 
16.26%. 6 (CDCI3: 1.03 (3H.t), 1.18 (3H.t). 1.90 (2H.m). 2:01 (2H.m), 2.67 
0 (3H,s), 2.98 (2H,t). 4.20 (2H,t), 5.90 (2H.s), 6.88 (IH.s), 7.05 (1H,d), 7.16 
(IH.m), 7.46(1.H.m). 8.52 (1H,d). 11.20(1H,s). .LRMS: m/z 424 (M+l^. 

PREPARATION 57 
5-f2-Ethoxypheriyn-3-methvl-2-f2'-methvlthia7nl-4-vl^methyl- 
5 2.6-dihydro-7H-pyrazolof4.3-d]pyrimidin-7-one 

Obtained as a white solid (22%) from the title compound of Preparation 
39 and the free base of 4-chloromethyl-2-methylthiazole hydrochloride, using 
the procedure of Preparation 15B. Found: C, 59.47; H, 4.95; N, 18.10. 
C19H19N5O2S requires C. 59.83; H, 5.02; N. 18.36%. 5 (CDCI3): 1.58 (3H,t). 
0 2.65 (3H,s). 2.69 (3H,s). 4.28 (2H.q). 5.60 (2H.s). 6.90 (IH.s). 7.04 (IH.d). 
7.13 (IH.m). 7.44 (IH.m). 8.42 (IH.d), 10.85 (1H,s). LRMS: m/z 382 (M+1)*. 

PREPARATION 58 

2-(2-Methylthiazol-4-vnmethvl-5-(2-n-DropoxvDhenv!V3-n-propyl- 
5 2.6-dihvdro-7H-Dvrazolof4.3-d]pvrimidin-7-one 

Obtained as a white powder (10%) from the title compound of 
Preparation 12 and the free base of 4-chloromethyl-2-methylthia20le 
hydrochloride, using the procedure of Preparation 15D. Found: C, 61.90; H. 
6.04; N. 15.95. C22H25N5O2S; 0.20 HjO requires C. 61.86; H. 5.99; N. 
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16.40%. 5 {CDCI3): 1.00 (3H.t). 1.14 (3H.t), 1.80 (2Hm). 2.00 (2H.m). 2.70' 
(3H,s). 3.04 (2H.t), 4.18 {2H.t). 5.63 {2H "s), 6.86 (IH.s). 7.05 (IH.d). 7.14 
(1H,m), 7!.44 (1H,m). 8.40 (IH.d). 10.85 (iH.s). LRMS: m/z 424 (M+1)*. 
5 •• ' ' 

t * 

PREPARATION 59 . 

1-(1-Methvl.1 .2.4-triazol-5-vnmethvl-5-(2-n-DropnxvDhpnvn-:^.n.Dropvl. 
1.6-dihvdrQ-7H-Dvra20lof4.3-d]pvrimi(jin.7-nno 

Obtained as a white solid (31%) from the title compound of Preparation 
10 12 and the free base of 5-chlpromethyl-1-methyl-1,2,4-tria20le hydrochloride 
(J: Antibiotics. 1993, 4fi, 1866), using the procedure of- Preparation 15B. 5 
(CDCI3): 1.00 (3H,t), 1.18 (3H,t). 1.86 (2H,m). 2.02 (2H.m), 2.94 (2H,t), 3.98 
(3H.S), 4.20 (2H.t), 5.97 (2H.s). 7.06 (IH.d). 7.16 (IH.m). 7.46 (ll^.m). 7.83 
(I'H.s), 8.50 (iH.d). 11.27 (IH.s). LRMS: m/z 408 (M+1)*. 

^ PREPARATION 60 , 

2-f1-Methyl-1 .2.4-triazol-5-ynmethvl-5-(2-n-DronoxvDhenvl^-3-n-Dropyl- 
2.6-dihvdro-7H-pvrazolof4.3-d]Dvrimiriin-7-nnp 
Obtained as a colourless foam (25%) from the title compound of 
20 Preparation 12 and the free base of 5-chloromethyl-1-methyl-1 ,2.4-triazole 
hydrochloride (J. Antibiotics, 1993. 4£. 1866), using the procedure of 
Preparation 15B. 5 (CDCI3): 1.00 (3H.t), 1.14 (3H,t). 1.80 (2H,m). 1.99 
(2H,m). 3.09 (2H,t). 4.00 (3H.s), 4.18 (2H.t), 5.72 (2H,s), 7.04 (IH.d), 7.14 
(1H,m). 7.45 {1H,m), 7.84 (IH.s), 8.39 (1H.d), 10.94 (IH.s). LRMS: m/z 408 
25 (M+1)*. 
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PREPARATION 61 
1-f2-MelhoxvethvlV1 2 4-tria7nlP 
2-Bromoethyl methyl ether (6.7 ml, 0.072 moi) was added to a stirred, 
5 ice-cooled suspension of 1.2,4-triazole (5.0 g, 0.072 mol) and potassium 
carbonate (10 g, 0.072 mol) in acetone (50 ml). After a further 3 hours the 
cooling bath was removed and stirring continued for 18 hours at room 
temperature. The' reaction mixture was filtered, the filtrate evaporated under 
reduced pressure and the residue purified by column chromatography on 
10 silica gel, using dichloromethane:methanol (95:5)' as eluant. to provide the 
title compound (5.2 g) as a clear oil. 5 (CDCI3): ,3 32 (3H,s). 3.74 (2H,t). 4.34 
(2H,t), 7.92 (1H,s). 8.14 (1H,s). LRMS; m/z 128 (M-H)\ 

PREPARATION 6? ' 
15 5-Hydroxvmethvl-1>(2-methoxyethvlV1.2.4-tria7nlft 

A solution of the title compound of Preparation 61 (4.3 g. 0.034 mol) in 
40% aqueous formaldehyde solution (5 ml, 0.098 mol) was heated at 140**C 
for 18 hours in a sealed vessel. The cool reaction mixture was evaporated 
under reduced pressure and the residue purified by column chromatography 
20 on silica gel, using dichloromethane:methanol (97:3) as eluant, to produce the 
title compound (87%) as an oil. 6 (CDCI3): 3.30 (3H,s). 3.76 (2H.t), 4.08 
(IH.s). 4.41 (2H.t). 4.78 (2H.s). 7.85 (IH.s). m/z 158 (M+1)*. 

PREPARATION 63 

25 5-ChloromethvU1-(2-methoxvethvn-1 .2.4-triazole hvdrochlnridP 

The title compound of Preparation 62 (3.5 g, 0.022 mol) was added 
dropwise to stirred, ice-cooled thionyl chloride (10 ml), then the cooling bath 
removed. The reaction mixture was stirred at room temperature for 5 hours 
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and then evaporated under reduced pressure. Azeotropy of the residue with 
toluene (50 ml) furnished the title corjipound (4.6g).as a yellow oil. 5 (CDCy- 

3.32 (3H,fe). 3.79 (2H,t). 4.59 {2H.t}. 5.15 (2H,s)..8.40 (IH.s),' 10.09 (IH.s). 

♦ I 

PREPARATION 84 

1- f1-f2-Methoxvet hvn-1.2.4-tria2ol-5-vnmethvl-5-r?-n-proDoyyp hPn yi)- 

3-n-prQpvl-1.6-dihvdrQ-7H-Dvrazolof4.3-d]pyrifnidin-7-nnP 
Obtained as a white solid (30%) from the title compound of Preparation 
12 and the free base of the title compound of Preparation 63. using the 
procedure of Preparation 15B. 5 (CDCU): 1.00 {3H.t),.1.16 (3H.t). 1.86 
(2H.m), 2.00 ■(2H.m). 2.84 (2H,t). 3.26 (SH.s), 3.70 (2H,t), 4.19 (2H.t), 4.56 
(2H.t), 6.00 (2H,s), 7.04 (1H,d), 7.15 (1H,m), 7.45 (1H,m), 7.84 (I'H.s). 8.48 
(1H,d). li.20 (1H.s). LRMS: m/2 452 (M+l)*. 

^ PREPARATION 65 ' , ' 

2- n-(2-Methoxvgthyn-12 4-tria2ol-5-vnmet hvl-5-r2-n-prnDoxvnhPnyl^- 

3-n-propyl-2.6-dihydro-7H-pyrazolof4.3-d]pvrimidin-7-nni= > 
Obtained as a white solid (20%) from the title compound of Preparation 
12 and the free base of the title compound of Preparation 63, using the 
procedure of Preparation 15B. 6 (CDCI3): 1.03 (3H,t), 1.13 (3H,t). 1.83 
(2H.m). 1.99 (2H.m). 3.12 (2H.t). 3.30 (3H.s). 3.70 (2H.t). 4.18 (2H.t). 4.61 
(2H.t). 5.78 (2H.S). 7.04 (IH.d). 7.1.4 (IH.m). 7.44 (IH.m). 7.86 (IH.s). 8.39 
(IH.d), 10.87 (1H,s). LRMS: m/2 452 (M+1)*. 

PREPARATION 66 
1-(4-MethyM 2 4.tria2ol-3-vnmethvl-5-(2-n-p roDoxvphfinyn-3-^-nropy^- 
1.6-dihvdro-7H-ov^azolof4.3-d]pv^imidin-7-one 
Obtained as a white solid (34%) from the title compound of Preparation 
12 and the free base of 3-chloromethyl-4-methyl-1,2,4-trlazole hydrochloride 
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(Chem. Pharm. Bull.. 1994. 42, 85). using the procedure of Preparation 15B. 
6(CDCl3):.1.00(3H.t), 1.18 (3H.t). 1.85 (2H,m). 2,.03 (2H,m), 2.92 (2H.t). 3.73 , 
(3H.S). 4.20 (2H.t). 6.05 (2H.s). 7.06 (IH.d). 7.16 (IH.m). 7.48 (1H,m), 8.10 
(IH.s). 8.50 (IH.d). 11.28 (IH.s). LRMS: m/z 408 (M+1)'. 

PREPARATION 67 
1-M.2.4-Oxadiazol-3-vnmethvl-5-(2-n-DroDoxvphpnvlV3-n-prr>p yl- 

1 .6-d ihydro-7H-Dvrazolo[4 . 3-d]pvrimidin-7-rinp 
Obtained as an off-white solid (24%) from the title compound of 
Preparation 12 and 3-chloromethyl-1,2,4-oxadia20le, using the procedure of 
Preparation 15D. 6 (CDCI3): 1.02 (3H,t), 1.18 (3H.t), 1.88 (2H.m), 2.0C 
(2H,m), 2.97 (2H,t), 4.19 (2H.t), 6.02 (2H.s), 7.04 (1H,d), 7.16 (1H,m), 7.46 
(IH.m). 8.52 (1H,d). 8.66 (1H,s); 11.28 (iHl.s). LRMS; m/z 395 (M-t-1)'. 

PREPARATION 68 
2-Benzyloxycarbonylmethvl-5-(2-n-DroDoxvphenvn-3-n-prf; ) pyl- 
2.6-dihydro-7H-pvrazolo[4.3-dlDvrimidin-7-nnp 
Obtained as a yellow solid (45%) from the title compound of 
Preparation 12 and benzyl bromoacetate, using the procedure of Preparation 
15B. 5 (CDCI3): 1.00 (3H,t), 1.14 (3H.t). 1.81 (2H,m). 2.00 (2H,m), 2.89 
(2H.t), 4.18 (2H.t). 5.17 (2H.s). 5.23 (2H.s). 7.06 (IH.d). 7.13 (IH.m). 7.36 
(5H.m). 7.46 .(IH.m). 8.41 (1H.d). 10.87 (IH.s). 

PREPARATION 69 
2-Carboxvmethvl-5-r2-n-oroDOXVDhenvn-3-n.DroDvl-2 6-riihyrirr..7i^. 
pvrazolof4.3-d1t3vrimidin.7.onf> 
1 0% Palladium on charcoal (20 mg) was added to a solution of the title 
compound of Preparation 68 (207 mg, 0.45 mmol) in ethyl acetate (25 ml) and 
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the mixture stirred under hydrogen at 138 kPa (2o'psi) for 20 hours and then 
filtered. Evaporation under reduced, pressure of the filtrate afforded the title 
compourid (95%) as a yellow powder. 8 (DMSQ^e): 0.93 (6H,m), 1.71 (4H,m), 
5 2.84 (2H.t), 4,03 (2H,t). 5.21 (2H,s), 7.09 (1 H.nn), 7:i6 (1 H/d), 7.48 (1 H,m). 
7.69 (1H,d). 11.52 (1H,s). LRMS: m/z 371 (M+1)\ 

PREPARATION 70 
N-t-Butoxvcarbonvl-N'>l2>l5-(2>n>DroD OxvDhenvlV:^-n-DrQnvUP R-Hihy Hrn- 
10 7H-ovrazolof4.3-d1Pvrimidin-7-on-2-vl1acetvl)hvdra7inP 

• Oxalyl chloride (0.33 ml, 3.8 mmol) was added .dropwise to a stirred, 
ice-cooled suspension of the title compound of Preparation 69 (0.70 g, 1.9 
mmol) in dichloromethane (7 ml), followed by dimethylformiamide'(2 drops), 
"the cooling bath removed and the reaction mixture ^stirred at room 
15 temperature for 2 hours, then evaporated under reduced pressure. Azeptropy 
of th^ residue with dichloromethane (30 ml) gave the required acyl chloride as 
a yellow solid. 

This intermediate was added to a stirred solution of t-butyl carbazate 
(0.25 g, 1.9 mmol) and triethylamine (0.40 ml, 2.8 mmol) in dichloromethane 

20 (10 ml) and the mixture stirred at room temperature for 2 hours, then washed 
with 5% aqueous citric acid solution (20 ml). The aqueous washing was 
extracted with dichloromethane (50 ml) and the combined organic solutions 
dried (MgSOJ and evaporated under reduced pressure. Purification of the 
residue by column chromatography, using an elution gradient of hexane:ethyl 

25 acetate (1:1 to 1:2), provided the title compound (0.29 g) as an orange solid. 
5 (CDCI3): 1.06 (3H.t) 1.15 (3H,t), 1.44 (9H,s), 1.88 (2H,m). 2.00 (2H.m). 3.02 
{2H.t), 4.17 (2H,t), 5.20 (2H.s), 6.59 (IH.s). 7.04 (1H,d). 7.12 (IH.m). 7,44 
(1H,m), 8.40 (IH.d). 8.72 (1H,s). 10.96 (IH.s). LRMS: m/z 485 (M+1)'. 
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PREPARATION 71 

N-f2-f5-(2-n-ProDOXVDhenvn-3-n-DrQnvl- 2.6-dihvrirr>-7h'-nv ra7r.lr. 
f4.3-d]pvrimidin-7-on-2-vl1acetvl)hv drazine hvrirochlnrj rip 

A stirred, ice-cooled solution of the title corhpound of Preparation 70 
(0.28 g, 0.58 mmol) in dichloronnethane (5 ml) was saturated with hydrogen 
chloride and the cooling bath then removed. The reaction mixture was stirred 
at room temperature for 2 hours, then evaporated under reduced pressure to 
yield the title compound (0.22 g) as a yellow solid. 8 (DMSOag): 0.95 (6H,m), 
1.72 (4H,m). 2.89 (2H.t). 4.02 {2H,t). 5.28 (2H,s),7.06 (1H,m), 7.16 (1H.d). 
7.48 (IH.m), 7.68 (1H,d). 11.58 (2H,s). LRf^^S; m/z 385 (M+l)', 

PREPARATION 72 
2-f3-Methvl-1-2 4- triazol-5-vnmethvl-5-r2-n-DroDoxVphfenvlV3-n-p rnpYi- 
2.6-dihvdro-7H-Dyra20lof4.3>dlDvrimidin-7-nnp 
A solution of sodium methoxide (62 mg, 1.16 mmol) in ethanol (2 ml) 
was added to a stirred solution of acetamidine hydrochloride (82 mg, 0.87 
mmol) in ethanol and the mixture stirred at room temperature for 45 minutes. 
Next, sodium methoxide (30 mg, 0.58 mmol) was added to a stirred 
suspension of the title compound of Preparation 71 (220 mg, 0.58 mmol) in 
ethanol (4 ml) and this mixture added to the previously prepared ethanolic 
solution of acetamidine. The reaction mixture was stirred under reflux for 72 

hours, allowed to cool and diluted with water (15 ml), then the resulting 
mixture extracted with ethyl acetate (40 ml in total) and the combined organic 

solutions dried (MgSOJ and evaporated under reduced pressure. The 
resulting yellow oil was purified by column chromatography on silica gel, using 
an elution gradient of ethermethanol (97:3 to 90:10), to produce the title 
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compound (120 mg) as a white solid. 5 (CDCI3): 1.02 (3H,t), 1.12 (3H.t). i;85 
(2H,m). 1.99 (2H.m), 2.41 (3H.s). 3.07 (2H.t). 4.16.(2H.t). 5."60 {2H.s), 7.02 
(IH.d). 7.10 (1H,m). 7.42 (IH.m),. 8.39 (IH.d), 1,0.93 (IH.s).- LRMS; m/2 408 
5 (M+1)'. 

PREPARATION 73 ' 
2-Cvanomethyl-5-(2-n-DroDOXvphenvl'>-3-n-prnpyl- 
2 6-dihvdro-7H-Dvra2olo[4 3-d)Dvrimidin-7.onft 
16 A 2M solution of sodium bis(trimethylsilyl)amide in tetrahydrofuran 

(4.42 ml. 8.8 mmol) was added to a stirred, ice-cooled solution of the title 
compound of Preparation 12 (2.3 g, 7.4 mmol) in tetrahydrofuran (25 ml) and 
the resulting solution stirred for 30 minutes, before being cooled to about - 

70<'C. Brombacelonitrile (0.54 ml, 7.7 mmol) was fedded dropwise. the cooling 

15 bath removed and, after a further 20 hours, the reaction mixture carefully • 
que)iched with methanol (5 ml) and evaporated under reduced pressure. The 
residue was purified by column chromatography on silica gel. using an elution 
gradient of dichloromethane:methanol (99:1 to 95:5), followed by 
crystallisation from hexane:ethyl acetate, to afford the title compound (1.89 g) 
20 as a white solid. Found: C, 64.84; H. 5.98; N, 19.71. CigHziNjOj requires C, 
64.94; H. 6.02; N, 19.93%. 5 (CDCI3): 1.12 (6H.m). 198 (4H.m). 3.08 (2H.t). 
4.20 (2H.t). 5.26 (2H,s), 7.05 (1H,d). 7.16 (IH.m). 7.48 (IH.m), 8.42 (IH.d). 
11.00 (IH.s). LRMS: m/z 703 (2M+1)*. 

25 PREPARATION 74 

2-[5-(2-n-ProDoxvDhenvh-3-n-DroDvl-2.6-dihvdro-7H-pyra7nlr>- 
[4 3-d]pvrimidin-7.on-2-vllacetamidQxime 
Sodium carbonate (199 mg. 1.9 mmol) and hydroxylamine 
hydrochloride (260 mg. 3.7 mmol) were added to a stirred suspension of the 
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title compound of Preparation 73 (878 mg. 2.5 mmol) in 50% aqueous ethanol 
(10 ml) arid the mixture heated under reflux for 18 hours, then allowed to cool. 
The resulting precipitate was collected, washed with water (30 ml) and dried 
under vacuum to afford the title compound (902 mg) as a white solid. Found: 
C, 59.23; H. 6,26; N. 21.51. CiaH2^N603 requires C, 59.36; H. 6.29; N, 
21.86%. 5 (DMSO^e): 0.94 {6H.m), 1.63 (4H.m), 2.92 (2H.t) 4.04 (2H.t). 4.94 
(2H,s), 5.48 (2H,s). 7.06 (IH.m), 7.17 (IH.d), 7.46 (IH.m). 7.68 (IH.d). 9.93 
(IH.s), 11.49 (1H,s). LRMS:m/2 385(M+1)*. 

PREPARATION 75 

0-Acetvl-?.ffi-(?. n-DropoxvDhenvlV3-n>DroDvU2.6-dihvdro-7H-pvrazQlo- 
[4.3-d]pyrimidin-7-on-2-vl1acetamidoxime 
Acetic anhydride (336 ul. 3.38 mmol) was added. to'a solution of the 
title compound of Preparation 74 (684 mg. 1.69 mmol) in tetrahydrofuran (5 
ml) and the mixture stirred under reflux for 3 hours, then allowed to. cool. The 
resulting precipitate was collected, washed with ether (20 ml) and dried under 
vacuum to yield the title compound (650 mg) as a white solid. Found: C, 
59.02; H. 6.09; N. 19.58. C21H26N6O4 requires C, 59.14; H, 6.15; N. 19.71%. 
5 (DMSO^e): 0.95 (6H,m). 1.66 (4H,m). 2.03 (3H,s). 2.95 (2H,t). 4.04 (2H,t), 
5.05 (2H.S), 6.59 (2H,s), 7.06 (1H.m). 7.16 (1H,d). 7.47 (1H,m). 7.68 (IH.d). 
11.52 (1H,s). LRMS:m/z427 (M+1)'. 

PREPARATION 76 

2-(5-MethyM 2 4-Q xadia2ol-3>vnmethvl-5-(2-n-propQxvDhenylV3-n>DrQpyU 
2.6>dihydro-7H-pvrazolo[4.3>dlDvrimidin>7-Qnfi 
A solution of the title compound of Preparation 75 (630 mg, 1.50 mmol) 
in diglyme (5 ml) was stirred under reflux for 5 hours, allowed to cool and 
evaporated under reduced pressure. The residue was purified by column 
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chromatography on silica gel, using hexane:ethyl acetate (34:66) as eluant, to 
give the title compound (520 mg) a^ a solid. Found: C, 61.40; H, 5.86; N. 
20.28. CsiHskNgOa requires C. 61.75; H. 5.92; IS. 20.57%. 5 (DMSO^e): 0.95 
5 (6H.m), 1 .74 (4H.m), 2.58 (3H.s). 2.98 (2H,t). 4.03 (2H.t), 6.76 (2H,s), 7.06 
(IH.m). 7.16 (1H,d). 7.45 (IH.m). 7.66 (IH.d), 11.55 (IH.s). LRMS: m/z 409 
(M+l)'. 

PREPARATION 77 
10 2-Cvanomethvl-5-(2-ethQxvphpnyn-3-n-p rnpyl- 
2.6-dihvdro-7H-Dvra2olo[4.3-d]pyrimidin-7-nnp 
Obtained as a solid (73%) from the title compound of Preparation 14 
and bromoacetonitrile. using the procedure of Preparation 73. 5'(CDCi3): 1.10 
," (3H,t), 1 .60 CSH.t). 1.95 (2H,m). 3.08 (2H.t). 4.31 (^H.q).' 5.28 (2H.s). 7.07 
15 (IH.d), 7.14 (IH.m). 7.48 (IH.rn), 8.42 (IH.d). 11.01 (IH.s). LRMS: m/z 338 ' 
• (M+^)*. 

PREPARATION 78 
2-[5-r2-EthoxyDhenvn-3-n-Dropvl-2.6-dihvdro-7H.py ra7nlr>- 
20 [4.3-d]pvrimidin-7-on-2-vnacetamidQximp 

Obtained as a white solid (89%) from the title, compound of Preparation 
77, using the procedure of Preparation 74. S (DMSO^e): 0.94 (3H,t), 1.33 
(3H,t). 1.74 (2H.m). 2.90 (2H,t). 4.12 (2H.q). 4.92 (2H.s). 5.48 (2H.s). 7.07 
(IH.m), 7.14 (IH.d). 7.46 (IH.m), 7.68 (IH.d). 9.34 (IH.s), 11.53 (IH.s). 
25 LRMS: m/2 371 (M+1)*. 
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PREPARATION 79 
5>f2-EthQxvpheny lV2-f5-methvl-r2.4-oxadia2ol-3-vhmethvl-.^-n 
2.6>dihvdro-7H-Dvra2olof4.3-diDvrimidin-7-nnf 
The title compound of Preparation 78 (160 mg, 0.43 mmol) was added 
to a mixture of acetic anhydride (122 pi, 1.3 mmol), acetic acid (2.5 ml, 40 
mmol) and toluene . (2 ml), then the resulting mixture stirred under reflux for 18 
hours, allowed to cool and evaporated under reduced pressure. The residue 
was purified' by column chromatography on silica gel, using an elution 
gradient of hexane.ethyl acetate (1:1 to 1:3). to provide the title compound (45 
mg) as a solid.. 6 (DMSO^g)^ 0-92 (3H,t), 1.31 (3H,t). 1 .72 (2H,m), 2.57 (3H.s). 
2.97 (2H.t). 4.12 (2H,q). 5.76 (2H,s), 7.05 (1H,m), 7.14 (1H,d). 7.47 (1H,m), 

7.64 (1H,d). 11.64 (IH.s). 

• * ■ . , •,■■•* 

PREPARATION 80 
Benzyl 1-beh2vM>nitro-3-n-proDvlDvra2Qle>5>car[?nyyiatp 
Benzyl bromide (20,4 ml. 0.172 mol) was added dropwise over 5 
minutes to a stirred, ice-cooled solution of Preparation 3 (17.0 g, 0.085 mol) 
and cesium carbonate (56.1 g. 0.173 mol) in dimethylformamide (150 ml), 
then the cooling bath removed. After a further 19 hours, water (300 ml) was 
added and the mixture extracted with ether (1000 ml in total). The combined 
extracts were dried (MgS04) and evaporated under reduced pressure to 
furnish an oil which, on purification by column chromatography on silica gel, 
using an elution gradient of pentane:ethyl acetate (95:5 to 90:10), afforded 
the title compound (13.0 g) as a solid (as well as the 2-benzyl isomer (19.7 
g)). 5 (CDCI3): 0.99 (3H.t). 1.76 (2H,m). 2.86 (2H,t). 5.30 (2H.s). 5.39 (2H,s), 
7.17 (2H,m). 7.30 (8H,m). LRMS: m/z 397 (M+18)*. 
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PREPARATION 81 
1 -BenzvM-nitro-3>n>DropvlDvra2ole-5^r arbQyv iir ar jH 
A inixture of the title compqund of Preparation 80 (13.0 g, 0.034 mol) 
and 6M aqueous sodium hydroxide solution (65 ml) was stirred under reflux 
for 2 hours, allowed to cool, diluted with water (130 ml) and the resulting 
mixture extracted with ether (500 ml). The stirred aqueous phase was ice- 
cooled, acidified with concentrated hydrochloric acid and extracted with 
dichloromethane (500 ml in total). The combined dichloromethane extracts 
were dried (MQSO4) and evaporated under reduced pressure to give the title 
compound (10.0 g) as a white solid. 6 (CDCI3): 1.10 (3H,t). 1.78 (2H,m), 2.94 
(2H,t), 578 (2H.S). 7.32 (5H.m). 

PREPARATION 82 ' 
. . VBen2yM-nitro>3-n-proDvlDvrazole-5-carbnyan riiriP 
Obtained as a cream powder (79%) from the title compound of • 
Preparation 81, using the procedure of Preparation 5. 5 (CDCI3): 1.00 (3H.t). 
1.76 (2H.m), 2.90 (2H,t). 5.60 (2H,s), 7.30 (5H.m). LRMS: m/z 306 (M+18)\ 

PREPARATION 83 
4-Amino-1-benzvl-3-n-DroDvlDvra2ole-5-carbnyamiH^ 
A stirred mixture of the title compound of Preparation 82 (7.0 g, 0.024 
mol), stannous chloride dihydrate (27.4 g. 0.122 mol) and ethanol (140 ml) 
was heated under reflux for 2 hours. The reaction mixture Was cooled, 
basified with saturated aqueous ammonium carbonate solution, filtered and 
the filtrate extracted with dichloromethane (750 ml in total). The combined 
extracts were dried (MgS04) and evaporated under reduced pressure to yield 
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the title compound (4.8 g) as an orange solid, 5 (CDCI3): 0.99 (3H.t), 1.70 
(2H,m), 2.58 (2H.t). 2.94 (2H.s), 5.70 (2H,s), 7.24 (5H.m). LRMS: m/z 259 
(M+1)\ 

PREPARATION 84 
5-Chlorosulphonyl-2-ethoxybenzoic acid 
Molten 2-ethoxybenzoic acid (25.0 g. 0.150 mol) was added to a 
stirred, ice-cboled mixture of thionyl chloride (11 ml, 0.151 mol) and 
chlorosulphonic acid (41.3 ml, 0.621 mol), whilst hiaintaining the temperature 
of the reaction mixture below 25°C. The resulting mixture was stirred at room * 
temperature for 18 hours and then poured into a stirred mixture of ice (270 g) 
and water (60 ml) to give an off-white precipitate. Stirring was continued for 1 
hour, then the product was collected by filtration, washed with water and dried ' 
under vacuum to provide the title compound (36.08 g). A reference sample,, 
m.p. 1 15-1 IB^'C, was obtained by crystallisation from hexane:toluene. Found: 
C,41.02; H,3.27. C9H9CIO5S requires C.40.84; H,3.43%. 8 (CDCI3): 
1.64(3H,t), 4.45(2H.q), 7.26(1H.d). 8.20(1H.dd). 8.80(1H,d). 

PREPARATION 85 
2-Ethoxv-5-(4-methvlpiDerazin-1-vlsulDhonvhben7nir arid 
Ib): one-s tep procedure 

1-Methylpiperazine (33.6 ml, 0.303 mol) was added to a stirred 
suspension of the title compound of Preparation 84 (34.4 g, 0.130 mol) in 
water (124 ml) at about lO^^C, whilst maintaining the temperature of the 
reaction mixture below 20°C. The resulting solution was cooled to about 
10X and, after 5 minutes, crystallisation of a solid commenced. After a 
further 2 hours, the solid was collected by filtration, washed with ice-water and 
dried under vacuum to furnish the crude product (36.7 g). A sample (15.0 g) 
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was purified by stirring it in refluxing' acetone for 1 hour; the resulting 
suspension was allowed to cool to nobrn temperature and the crystalline solid 
collecteti by filtration and dried under vacuum to afford the title compound 
5 (11.7 9). m.p. 198-199'C. whose 'hi nmr spectrum is identical with that 
obtained for the product of procedure (b) below. • 

(h): twQ-st ep procedure 

A solution of the title compound of Preparation 84 (50.0 g, 0.189 mol) 
10 in acetone (150 ml) was added dropwise to a stirred mixture of 1- 

rriethylpiperazine (20.81 g, 0.208 mol) and triethylamine (28.9 ml, 0.207 mol). 
whilst maintaining the temperature of the reaction mixture below 20''C. A 
white crystalline solid formed during the addition and stirring was continued 
for a further '1.5 hours. Filtration, followed by washing with acetone and 
15 drying under vacuum of the product, provided the hydrochloride-triethylamihe 
double salt of the title compound (78.97 g). m.p. 166-169X. Found: 0,51.33; 
H.8.14; N.9.06; Cl.8.02. C,4H2oN205S; CgHisN; HCI requires C,51.55; H.7.79; 
N,9.02; CI. 7.61%. 5 (DMSO^e): 1.17(9H.t). 1.32(3H.t), 2.15(3H.s), 2.47(6H.br 
S). 2.86(2H. br s). 3.02(6H.q), 4.18(2H.q). 7.32(1H.d). 7.78(1H.dd). 
20 7.85(1 H,d). 

The double salt (30.0 g) was stirred in water (120 ml) to produce an 
almost clear solution, from which crystallisation of a solid rapidly occurred. 
After 2 hours, the solid was collected by filtration, washed with water and 
dried under vacuum to give the title compound (14.61 g) as a white solid. A 
25 reference sample, m.p. 20rc, was obtained by recrystallisation from 

aqueous ethanol. Found: C, 51.09; H,6. 16; N,8.43. C14H20N2O5S requires * 
C,51.21; H,6.14; N.8.53%. 5 (DMSOdg): 1.31(3H,t). 2.12(3H,s), 2.34(4H,br s). 
2.84(4H, br s). 4.20(2H.q), 7.32(1 H.d), 7.80(1 H.dd). 7.86(1 H,d). 
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PREPARATION 86 
1-BenzvU-f2-ethoxy-5-f4-methvlDiDerazin-1-vlsulDhnnynben7arr.iHr>l. 
3-n-propvlpvrazole-5-carboxamide 
5 (Benzotriazol-I -yloxy)tripyrrolidinophosphonium hexafluorophosphate 

(PyBOP; 7.6 g, 0.015 mol) was added to a stirred solution of the title 
compounds of Preparation 83 (3.8 g, 0.015 mol) and Preparation 85 (5.3 g, 
0.016 mol) in dimethylformamide (50 ml) and the resulting orange solution 
stirred at room temperature for 20 hours, then poured into water (250 ml). 
10 The mixture was extracted with ethyl acetate (750 ml in total) and the 
combined extracts washed sequentially with 10% aqueous sodium 
bicarbonate solution (100 ml) and water (100 ml), dried (MgS04) and 
evaporated under reduced pressure to provide an orange solid. 
Crystallisation from ethanol furnished the' title compound (6.76 g) as a white 
15 crystalline solid, m.p. 182-184°C. Found: C. 58.88; H, 6.27; N. 14.66:. 
CjeHaeNgOsS requires C. 59.14; H.6.38;,N.14.78%. 5 (CDCI3): 0.97 (3H,t), 
1.59 (3H.t), 1.68 (2H.m). 2.26 (3H,s). 2.47 (4H.m), 2.58 (2H.t), 3.08 (4H,m). 
4.39 (2H.t), 5.62 (2H.s), 7.17 (1H,d), 7.26 {7H.m), 7.92 (IH.d). 8.62 (IH.s). 
9.20 (1H,s). LRMS: m/z 569 (M+1)*. 

20 

PREPARATION 87 

1-f4-Chlorobenzyn-5-f2-n -DroDOXVDhenvn-3-n-Dr oDvl-1 fi-riihyrifn- 

7H-pvrazo lo[4.3-d]Dvrimidln-7-one 
Obtained as a white solid (62%) from the title compound of Preparation 
25 12 and 4-chloroben2yl chloride, using the procedure of Preparation 15A. 

Found: C, 65.96; H. 5.80; N, 12.77. C24H25CIN402 requires C, 65.97; H, 5.77; 
N, 12.82%. 5 (CDCI3): 1.02 (3H.t). 1.18 (3H,t), 1.88 (2H,m), 2.02 (2H.m), 2.95 
(2H.t). 4.19 (2H,t), 5.74 (2H,s). 7.04 (IH.d). 7.16 (IH.m), 7.26 (2H.d), 7.37 
(2H.d), 7.44 (1 H.m), 8.50 (1 H.d). 1 1 .20 (1 H.s). LRMS: m/z 437 (M+1 )*. 
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PREPARATION 88 
1-(4-Chloro benzvn-5-f2-ethoxvDhenvn-3-n-nrnDvl-l fi-riih\/rirn. 
7H-DvrazolQ f4.3-d'lDvrimidin.7.nnP 
5 ^ Obtained as a white crystalline solid (77%) from the title compound of 

Preparation 14 and 4-chlorobenzyl chloride, using, the procedure of 
Preparation 15A. Found: C, 65.34; H, 5.52; N, 13.38. C23H23CIN4O2 requires 
C. 65.32; H, 5.48; N. 13.25%. 5 (CDCI3); 1.02 (3H.t), 1.63 (3H.t). .1.S0 (2H.m). 
2,96 (2H,t), 4.32 (2H.q). 5.74 (2H,s), 7.05 (IH.d). 7.16 (IH.m). 7.28 (2H.d). * 
10 7.38 (2H,d). 7.46 (IH.m). 9.50 (IH.d). 11.20 (IH.s). LRMS: m/z 423 (M+l)*. 

PREPARATION 89 
2-(4-Bromoben7vi V5-(2-ethoxvphenvn-3-n-Dropvl-? 6-dihvrirn- 
7H-pvrazolof4.3-dlDvri midin-7.Qne 

15 Obtained as a colourless oil (54%) from the title compound of 

Preparation 14 and 4-bromobenzyl chloride, using the procedure of ' 
Preparation 15B. 5 (CDCI3): 0.94 (3H.t). 1.58 (3H.t). 1.73 (2H.m), 2.08 (2H.t). 
4.08 (2H,q). 5.50 (2H.s). 7.08 (4H.m). 7.44 (3H,m). 8.38 (IH.d). 10.89 (IH.s). 
LRMS: m/z 484 (M+18)*. 

20 

PREPARATION 90 • 
1 -(2-Cvanobenzvn-5-^2-ethQXVDhenvn -3-n-prnpvl-l .6-dihyrirn- 
7H-pyrazolo[4 . 3-d]pyrimidin-7-one 
Obtained as a solid (17%) from the title compound of Preparation 14 
25 and 2-cyanobenzyl bromide, using the procedure of Preparation 15D. Found: 
C, 69.58; H. 5.60; N. 16.90. C24H23N5O2 requires C. 69.72; H. 5.61; N. 
16.94%. 5 (CDCI3): 1.03 (3H.t), 1.60 (3H.t). 1.90 (2H,m)..2.98 (2H.t). 4.30 
(2H,q). 6.03 (2H.s). 7.05 (2H,m). 7.16 (IH.m). 7.36 (1H.m). 7.45 (2H.m). 7.68 
(IH.d). 8.54(1 H.d). 11.20 (IH.s). LRMS: m/z 414 (M+1)*. 

30 
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PREPARATION 91 
1-(4-Carbamovlbenzvn-5-f2-ethoxvD henvn-:^.n-p rnpwi. 
1.6-dihyclro-7H-Dyra20lo[4.3-d]pyrinnidin-7-nnp 
5 Obtained as a white solid (73%) from the title compound of Preparation 

14 and 4-carbamoylbenzyl chloride, using the procedure of Preparation ^5A. 
Found: C, 66.22; H. 5.81; N, 16.06. C24H25N5O3 requires C, 66.81; H, 5.84; 
N. 16.23%. 5 (CDCI3): 1.02 (3H.t), 1.62 (3H.t), 1.90 (2H.m), 2.96 (2H.t), 4.30 
(2H.q). 5.5'9 (IH.s). 5.82 (2H.s). 6.00 (IH.s), 7.05 (IH.d). 7.16 (IH.m). 7.45 
10 (3H,m), 7.78 (2H,d). 8.52 (IH.d), 11.24 (IH.s).. LRMS; m/z 432 (M+1)*. 

PREPARATION 92 
2-M-Carbamoylbenzy.lV5-f2-ethoxvphenvn-3-n-proDvl-2.6-dihyrir9- 
7H-Dvrazolo(4.3-dlbvrimidin-7-onp' 
15 Obtained as a white so\\(^ (47%) from the title compound of Preparation . 

14 and 4-carbamoylbenzyl bromide, using the procedure of Preparation 15B. ' 
Found: C. 66.10; H. 5.78; N, 16.02. C24H25N5O3; 0.07 CH3CO2CH2CH3 
requires C, 66.63; H, 5.89; N. 16.00%. 5 (CDCI3): 0.95 (3H,t), 1.59 (3H,t), 
1.74 (2H,m). 2.86 (2H,t), 4.30 (2H,q), 5.59 (2H.s), 5.68 (1H,s), 6.12 (IH.s), 
20 7.03 (1H,d). 7.12 (1H,m). 7.26 (2H.d). 7.45 (IH.m). 7.79 (2H.d). 8.40 (IH.d). 
10.92 (1H,s). LRMS: m/2 432 (M+1)*. 

PREPARATION 93 

5-f2-EthoxvDhenvn-1-f2-nitrobenzvn-3-n-proDvl-1 fi-dihy Hrn- 
25 7H-pyra20lo[4.3-d]Dvrimidin-7-one 

Obtained as an off-white solid (39%) from the title compound of 
Preparation 14 and 2-nitrobenzyl chloride, using the procedure of Preparation 
ISA. Found: C, 63.62; H, 5.32; N, 16.07. C23H23N5O4 requires C, 63.73; H, 
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5.35; N, 16.16%. 6 (CDCI3): 1.05 (3H.t), 1.60 (3H,t). 1.92 (2H.m). 3.00 (2H,t). 
4.32 (2H.q). 6.25 (2H,s). 6.70 (IH.d). 7.O6 (IH.d); 7.18 (IH.m), 7.45 (3H.m). 
8.14 (1^,d),'8.54 (IH.d). 11.24 (.1H.S). LRMS:.m/z 434 (M+1)*. 

5 

PREPARATION 94 , 
1-(2-Nitroben2yn-5-f2-n-propoxvDhenvlV3-n-Dropvl-1.6-dihydm- 

7H-Dvrazolof4.3-dlDvrim idin-7.one ■ 
Obtained as a white solid (46%) from the title compound of Preparation 
10 12 and 2-nitroben2yl chloride, using the procedure of Preparation 15A. 6 
(CbClj): 1.02 (3H,t). 1.15 (3H,t), 1.90 (2H,m), 2.00 (2H,m). 2.99 (2H,t). 4.20 
(2H,t), 6.24 (2H,s). 6.66 (1H,d), 7.04 (IH.d), 7.18 (1H,m), 7.45 (3H.m), 8.14 
(IH.d), 8.54 (IH.d), 11.26 (IH.s). LRMS:m/2 448 ,(M+1)\ 

• ' . . . ■ • ■ • if 

I I 

15 . . . PREPARATION 95 

\ . . . • 

5-f2-Ethoxyphenvn-1-f4-nitroben2vlV3-n-DroDvl-1.6-dihvrirn- ' 

7H-pvra2Qlo[4.3-d]pvrimidin-7-one 

Obtained as a crystalline solid (61%) from the title compound of 

Preparation 14 and 4-nitroben2yl chloride, using the procedure of Preparation 

20 15A. Found: C, 63.59; H, 5.31; N, 16.02. C23H23N5O4 requires C. 63.73; H. 

5.35; N. 16.16%. 5 (CDCI3): 1.02 (3H,t), 1.60 (3H.t). 1.88 (2H.m). 2.97 (2H,t), 

4.30 (2H.q). 5.84 (2H,s). 7.04 (1H.d), 7.16 (IH.m). 7.46 (1H.m). 7.52 (2H.d). 

8.18 (2H,d). 8.50 (IH.d). 11.26 (IH.s). LRMS: m/z 434 (M+1)*. 

25 PREPARATION 96 

5-(2-Ethoxv phenvn-2-M-nitrobenzvn-3-n-DroDvi-2 6-riihy^rO- 
7H-pvrazolo[4.3-d1pyrimidin-7-one 

Obtained as a yellow solid (30%) from the title compound of 

Preparation 14 and 4-nitrobenzyl bromide, using the procedure of Preparation 
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15C. 6 (CDCI3): 0.98 (3H,t). 1.60 (3H,t). 1.76 (2H.m). 2.90 (2H.t). 4.30 (2H.q), 
5.64 (2H.S). 7.05 (1H,d), 7.14 (1H,m). 7.36 (2H,d), 7.46 (1H,m). 8.20 {2H,d), ■ 
8.41 (1H,d), 10.98 (1H,s). LRMS:.m/z 434 (M+1)*. 

5 

PREPARATION 97 
1-(2-Amin oben2vn-5-{5-(4-f2-t-butvldimethvlsilvloxvethvhpiDefa7in- 
1-vlsulDhonvl1-2-n-DroDoxvDhenvl)-3-nrDroDvl-1 6- dihvdro-7H.pyfa7nin. 

[4 . 3-d]pvrimidin-7-one 
10 Imidazole (39 mg, 0.57 mmol) and t-butyl'dimethylsilyl chloride (69 mg, 

0.46 mmol) were added to a stirred solution of.the title compound of Example 
53 (233 mg, 0.38 nimol) in dichloromethane (4 ml) and the mixture stirred at 
room temperature for 20 hours. Water (5 ml) was added, the aqueous phase 
separated and extracted with dichloromethane (20 ml), then the combined 
15 organic solutions dried {Na2S04) and evaporated under reduced pressure. 
The resulting yellow oil was purified by column chromatography on silica gel. 
using pentane:ethyl acetate (1:1) as eluant, to afford the title compound (212 
mg) as a colourless oil. 5 (CDCI3): 0.00 (6H,s). 0,85 (9H,s). 1.02 (3H.t). 1.20 
(3H.t), 1.88 (2H.m), 2.06 (2H,m). 2.52 (2H.t), 2.62 (4H,m), 2.95 (2H.t). 3.08 
20 (4H,m). 3.66 (2H.t). 4.26 (2H.t). 5.79 (2H,s), 7.18 (2H.m), 7.36 (IH.m). 7.60 
(1H,d), 7.70 (IH.d), 7.82 (1H,d). 8.80 (1H,s). 9.70 (1H.s). 10.98 (IH.s). 
LRMS: m/2 724 (M+1)*. 

PREPARATION 98 
25 5-{5>[4-f2-t-Butyldimethylsilyloxvethvhpipera2in>1-vlsulDhonvl]- 
2-n-orQDQxvphenvl}-1>(2-methanesulDhonamidQbenzylV3>n-prnnyU 
1.6-dihvdro-7H-ovra2olof4.3-d]Dvrimidin-7-Qne 
Methanesulphonyl chloride (24 jal, 0.30 mmol) was added to a stirred, 
ice-cooled solution of the title compound of Preparation 97 (200 mg, 0.28 
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mmol) in pyridine (3 ml) and the mixture stirred at room temperature for 20 

hours, then evaporated under reducecj pressure. The residue was treated 

f . • ■ ' ' ■, 

with water (10 ml) and the resulting suspension extracted with ethyl acetate 

5 ^ (40 ml in total). The combined extracts were dried (Na2S04) and evaporated 

under reduced pressure to give a yellow oil which was purified by column 

chromatography on silica gel, using pentane:ethyl acetate (1:1) as eluant. to 

provide the title compound (145 mg) as a colourless oil. 5 (CDCU): 0.00 

(6H,s). 0.85 (9H.S). 1.02 (SH.'t), 1.20 (3H.t), 1.88 (2H,m), 2.06 (2H,m), 2.52 

10 (2H,t), 2.62 (4H.m), 2.95 (2H,t), 3:08 (4H.m), 3.66 (2H,t), 4.26 (2H.t), 5.79 

(2H;s). 7.18 (2H.m), 7.36 (1H,m). 7.60 (1H,d), 7.70 (1H,d), 8.80 (1H,s). 9.70 

(1H,s), 10.98 (IH.s). LRMS: m/z 802 (M+1)^ 

. PREPARATION. 99 " 

.15 . 5-(2-EthQxy phenvh-3-n-DroDvl-1 -M -sulphamny lhpny y i). 

1.6-dihydro-7H-pyra20lof4.3-d]pvrimidin-7-nnp ' 
Obtained as a solid (51%) from the title compound of Preparation 14 
and 4-sulphamoylbenzyl chloride (J. Med. Chem., 1986, 22, 1814), using the 
procedure of Preparation 15A. Found: C, 58.78; H. 5.37; N. 14.83. 
20 C23H25N5O4S requires C. 59.08; H. 5.39; N, 14.98%. 5 (DMSOdg): 0.90 (3H,t), 
1.32 (3H.t). 1.74 (2H,m), 2.79 (2H.t). 4.14 (2H.q). 5:78 (2H,s). 7.04 (IH.m), 
7.16 (IH.d). 7.28 (2H.S). 7.38 (2H.d). 7.45 (IH.m). 7.66 (IH.d). 7.78 (2H.d), 
12.02 (IH.s). LRMS: m/z 468 (M+1)*. 

25 PREPARATION 100 

1-Benzyloxycarbonylmethvl-5-f2-n-propoxvDhenvn-3-n-prnnyl-i fi- 
dihvdrQ.7H-pyra7nln[4 3-d]pvrimidin-7-one 

Obtained as a white solid (28%) from the title compound of Preparation 
12 and benzyl bromoacetate, using the procedure of Preparation 15D. 6 



wo 98/49166 PCT/EP98/02257 



-124- 

(CDCI3): 1.02 (3H.t). 1.17 (3H.t). -1.90 (2H.m). 2.02 (2H.m), 2.97 (2H.t). 4.19 
(2H.t), 5.21 (2H.S), 5.42 (2H.s). 7.06 (IH.d), 7.17 (IH.m). 7.33 (SH.m). 7.47 
(IH.m), 8.50 (IH.d), 11.23 (IH.s).. LRMS; m/z 461 (M+l)*. 

5 

PREPARATION 101 
1-Carboxvmethvl-5-(2-n-DroDOxvDhen vn-3-n-Dmpy|-i.6-riihy^r9-7N. 
Dvra2olo[4.3-d]pyrimidin-7-one 

Obtained as a beige solid (92%) from the title compound of 
10 Preparation 100. using the procedure of Preparation 69. 6 (CDCI3): 1.04 
(3H.t). 1.18 (3H,t).- 1.91 (2H.m). 2.01 (2H.m), 2.97 (2H,t). 4.20 (2H.t), 5.41 
(2H,s), 7.06 (IH.d). 7.17 (1H,m), 7.48 (IH.m), 8.51 (IH.d). 11.36 (IH.s). 
LRMS: m/z 371 (M+1)\ 

15 PREPARATION 102 

1>(N-EthvlcarbamovlmethvlV5-(2-n-DroDQxvph ^nvlV3>n>prn p yUl fi, 
dihvdro-7H>pyra2olo[4.3-d]pyrimidin-7«one 

N-Methylmorpholine (91 0.83 mmol) was added to a stirred solution 
of the title compound of Preparation 101 (93 mg. 0.23 mmol) in 

20 dichloromethane (5 ml) under nitrogen and the resulting solution cooled in an 
ice-bath. Ethylamine hydrochloride (24 mg, 0.30 mmol). 1- 
hydroxybenzotriazole hydrate (41 mg, 0.30 mmol) and 1-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (73 mg, 0.38 mmol) 
were added, then the resulting mixture allowed to warm to room temperature, 

25 stirred for a further 20 hours and evaporated under reduced pressure. The 
residue was partitioned between ethyl acetate (10 ml) and 2M hydrochloric 
acid (10 ml), the separated aqueous phase washed with ethyl acetate (10 ml) 
and the combined organic solutions washed successively with saturated 
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aqueous sodium bicarbonate solution (10 ml) and brine (10 mi), dried 
(MgS04) and evaporated under reduced pressure to give the" title compound 
(89 mg) as a cream solid. 5 (CDCI3): 1.03 f3H.1),-,1.10 (3H,t), 1.18 (SH.t), 1.90 
5 ^ (2H.m),: 2.01 (2H,m), 2.98 (2H,t). 3.36 (2H.m), 4.19 (2H,t)! 5.23 (2H,s), 6.22 
(1H,s). 7.06 (1H,d), 7.18 (IH.m), 7.49 (IH.m), 8.52 (1H,d), 11.29 (IH.s). 
LRMS; m/2 398 (M+1)*. 

PREPARATION 103 

lO 1-fN-f2-Methoxvethyl)carbamovimethvl1-5-(2-n-DropoxvDhe.nvlV.'^-n- 

proovl-1 .6-dihvdro-7H-pyrazolo[4.3-d]pyrimidin-7-onf? 

Obtained as a white powder (44%) from the title compound of 

Preparation 101 and 2-methoxyethylamine, using the procedure of 
." Preparation 102. 6 (CDCI3): 1.03 (3H.t), 1.18,(3H.t), 1.88 (2H.m). 2.00 
15 (2H.m), 2.98 (2H.t). 3.29 (3H,s). 3.42 (4H.m), 4.21 (2H.t), 5.29 (2H,s). 6.45 

(IH.s), 7.04 (IH.d), 7.15 (IH.d), 7.48 (1H,m), 8.5o"(1H,d). 11.27 (IH.s). 

LRMS: m/z 428 (M+1)*. 

PREPARATION 104 
20 1-fMorphQlin-4-vlcarbon vlmethvn-5-(2-n-propny vDhenvn.3-n-p rnpy|. 
1 .6-dihvdrn.7H-pvra20lQf4 3.d]pvrimidin-7-one 

Obtained as a cream foam (95%) from the title compound of 
Preparation 101 and morpholine, using the procedure of Preparation 102. 5 
(CDCI3): 1,03 (3H,t). 1.19 (3H1). 1.90 (2H,m). 2.00 (2H,m), 2.98 (2H,t), 3.50- 
25 3.78 (8H,m), 4.19 (2H,t), 5.45 (2H.s). 7.05 (1H,d), 7.18 (1H,m). 7.46 (IH.m). 
8.50 (IH.d). 11.20 (IH.s). LRMS: m/z 440 (M+1)*. 
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PREPARATION 105 
2-(N-Ethvlc arbamovlme thvlV5-f2-n-DroDQXvnhP nvn-:^-n.p rnnx/Lp fi. . 
dihvdro-7H-pvrazolo[4.3-d]pyrimidin-7-one 
5 Obtained as a white powder (58%) from the title compound of 

Preparation 69 and ethyiamine hydrochloride, using the procedure of 
Preparation 102. 6 (CDCI3): 1.10 (3H.t). 1.05 (3H,t). 1.14 (SH.t). 1.82 (2H.m), 
2.02 (2H.m), 3.00 (2H.t). 3.30 (2H,m), 4.1.9 (2H.t), 4.99 (2H.s). 6.23 (IH.s). 
7.07 (IH.d). 7.15 (1H,m). 7.48 (1H,m). 8.42 (IH.d). 11.00 (IH.s). LRMS: m/z 
10 398 (M+1)*. 

PREPARATION 106 

2-fN-(2-M6thoxvethvl^carbamovlmethvl]-5-C2-n-propoxvDhenyl)-3-n- 
proDvl-2.6-dihvdro-7H-pvrazolof4.3-dlDvrimidin-7-one. 

15 Obtained as a cream fogm (74%). from the title compound of 

Preparation 69 and 2-methoxyethylamine, using the procedure of Preparation 
102. 5 (CDCI3): 1.02 (3H.t). 1.15 (3H.t). 1.84 (2H,m). 2.00 (2H,m), 3.00 (2H,t), 
3.28 (3H,s), 3.40 (4H.m), 4.19 (2H.t), 5.00 (2H.s), 6.40 (IH.s). 7.06 (1H,d), 
7.16 (IH.m). 7.46 (IH.m), 8.43 (IH.d). 10.97 (IH.s). LRMS: m/z 428 (M+1)*. 

20 

PREPARATION 107 

2-fMQrphQlin-4-yicarbonylmethvh-5-(2-n-propoxvDhenvn-3-n-DrQpyl- 
2.6-dihydro-7H-pyrazolo[4.3-d]pvrimidin-7-one 

Obtained as a white foam (55%) from the title compound of 
25 Preparation 69 and morpholine, using the procedure of Preparation 102. 5 
(CDCI3): 1.05 (3H.t). 1.13 (3H.t). 1.91 (2H,m). 2.00 (2H,m). 3.01 (2H.t). 3.66 
(SH.m). 4.17 (2H.t). 5.20 (2H.s), 7.04 (IH.d). 7.15 (1H.m). 7.45 (1H,m), 8.41 
(IH.d). 10.36 (IH.s). LRMS: m/z 440 (M+1)*. 



wo 98/49166 PCT/EP98/02257 



PREPARATION 108 
4-f2S-ChloroproDanovnmorDhQling^ 
N-Methylmorpholine (1.5.ml, 13.8 mmol). followed by 1- 
5 ^ hydroxybenzotriazole (1.483 g, 11.0 mmol) and 1-(3-dimethylaminopropyl).3. 
ethylcarbodiimide hydrochloride (2.317 g, 12.0 mmol), were added to a 
stirred, ice-cooled solution of S-(-)-2-chloropropionic acid (1.0 g. 9.2 mmol) in 
dichloromethane (30 ml) and the resulting solution stirred at about 0°C for 45 
minutes. Morpholine (2.4 mi; 27.6 mmol) was then added, the cooling bath 
10 removed and the reaction mixture stirred at room temperature for 66 hours, 
then evaporated under reduced pressure. The residue was partitioned 
between ethyl acetate and water, then the separated organic phase washed 

with brine, dried (MgSOJ and evaporated under reduced pressure. The 

f • ' . . . • • i» . 

resulting yellow oil was purified by column chromatography on silica gel, using 
15 mixtures of hexane.ethyl acetate (3:1 and then 2:1) as eluants. to provide the 
title compound (57 mg) as a colourless oil. [af^ + 51° (c = 0.1, CH3OH). 5 

(CDCI3): 1.67 (3H.d). 3.42-3.89 (8H,m), 4.53 (1H,q). LRMS: m/z 195 
(M+NHJ*. 

20 

PREPARATION 109 

141S>fMQrp holin>4>ylcarbonvnethvn-5-(2-n-propQxvDhenylV3-n-DropyU 
1.6-dihvdro>7H>pyrazolo[4.3-d]pyrimidin>7-one 

Obtained as a white foam (44%) from the title compounds of 
25 Preparation 12 and Preparation 108, using the procedure of Preparation 15B. 
5 (CDCI3): 1.02 (3H,t). 1.18 (3H.t). 1.78 (3H,d), 1.88 (2H,m), 2,03 (2H.m), 2.98 
(2H.m). 3,40-3.74 (8H.m). 4.20 (2H,t). 6.18 (IH.q). 7.06 (1H,d). 7.16 {1H,m), 
7.46 (1H,m), 8.52 (1H,d), 11.24 (IH.s). LRMS: m/z 454 (M+1)r 
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FREPARATION 1in 

2-f1S-(MorDholin-4-vlcarbonvhethvl] -5-f2rn-DropoxvDhpnvn-3-n-Dmpyl. . 
2.6-dihvdrr).7H. Dvra2olo[4 3-d|Dvrimidin-7-Qnp 

5 Obtained as a white foam (33%) from the title compounds of 

Preparation 12 and Preparation 108, using the procedure of Preparation 15B. 
5 (CDCI3); 1.05 (3H,t). 1.15 (3H.t), 1.82 {3H,d). 1.S0 (2H,m). 2.00 (2H.m). 2.98 
(2H.m),-3.30 (2H.m), 3.48 (2H.m). 3.66 (4H.m). 4.19 (2H,t), 5.58 (1H,q). 7.06 
(IH.d). 7.47 (IH.m). 8.40 (IH.d), 10.94 (IH.s). LRMS: m/z 454 (M+l)*. ' 
10 ' ' 

PREPARATION 111 
4-(2R-ChloroDroDanovnmorpholinp 
Obtained as a pale yellow oil (16%) from R-(+)-2-chloropropionic acid 
and morpholine, using the procedure of Preparation 108. 
15 [ap - 46° (c = 0.1 . CH3OH). 6 .(CDCy: 1.69 (3H.d). 3.49-3.87 (8H.m)-, 

4.53 (IH.q). LRMS: m/z 195 (M+NH4)*. ' 

PREPARATION 117 

20 1-f1R-(MorDholin-4-vlcarbonvnethvn-5-(2-n-DroDnyvnh envh-3.n.prnp Yl. 

1.6-dlhvdrn-7H-pyr azQlof4 3-dlD yrimidin-7-Qne 

Obtained as a yellow solid (8%) from the title compounds of 

Preparation 12 and Preparation 111, using the procedure of Preparation 15B. 

5 (CDCI3): 1.02 (3H.t). 1.18 (3H,t). 1.79 (3H,d). 1.91 (2H,m), 2.04 (2H.m). 2.98 
25 (2H,m). 3.40-3.76 (8H.m) 4.20 (2H.t). 6.19 (IH.q). 7.06 (IH.d), 7.18 (IH.m), 

7.46 (1H,m), 8.52 (IH.d). 11.24 (1H,s). LRMS: m/z 454 (M+1)*. 
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PREPARATION 113 

2-f1R-fMorDholin-4-vlcarbonvn^thvn-5-(2-n-DroDnyy ptienyn..'^.p.p mpYi- 
2.6-dihvdro-7H-ovrazolol4.3-ci1pvrimidin-7-one •, 

5 ^ Obtained as a yellow powder (23%) from the title compounds of 

Preparation 12 and Preparation 111, using the procedure of Preparation 15B. 
6 (CDCI3): 1.04 (3H,t), 1.14 (3H.t), 1.82 (3H,d), 1.92 (2H,m). 2.00 (2H,m), 2.99 
(2H,m), 3.30 (2H,m), 3.48 (2H,m). 3.63 (4H.m), 4.19 (2H.t), 5.59 (IH.q). 7.06 
(IH.d), 7.16 (1H.m). 7.45 (1H,m), 8.40 (1H,d), 10.95 (IH.s). LRMS: m/z 454 ' 
10 (M+1)*. , . 

PREPARATION 114 

1- (2-Morpholin-4-vlethvlV5-(2-n-DroDOXVDhenvlV3-n-nroDvl-1 6-dihyrifn- 
7H-Dvra2ol of4.3-d]Dvrim idin-7-one , , 

15 Obtained as a clear oil (40%) from the title compound of Preparation 

\ . . . ■ 

1 2 and the free base of 4-(2-chloroethyl)morphoiine hydrochloride, using the 

procedure of Preparation 15B. 5 (CDCI3): 1.03 (3H,t), 1.15 (3H,t). 1.88 

(2H,m), 2.00 (2H.m). 2.52 (4H,m), 2.88 (2H.t). 2.93 (2H,t). 3.62 (4H,m). 4.19 

(2H,t), 4.70 (2H.t), 7.04 (IH.d). 7.15 (IH.m). 7.44 (IH.m). 8.50 (IH.d). 10.65 

20 (IH.s). LRMS: nri/z 427 (M+2)*. 

PREPARATION 115 

2- f2-MQrphQlin-4.vlethvlV5-f2-n-DroDOXVDhenvn-3-n-D roDvl-? R-dihy riro. 
7H-Dvrazolo(4.3-d]pyrimidin-7-one 

25 Obtained as a yellow foam (24%) from the title compound of 

Preparation 12 and the free base of 4-(2-chloroethyl)morpholine 
hydrochloride, using the procedure of Preparation 15B. Found: C; 63.90; H. 
7.33; N. 16.21. CjsHaiNsOa; 0.10 CH2CI2 requires C. 63.93; H. 7.25; N, 
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16.14%. 5 (CDCIs); 1.06 (3H,f). 1.14 (3H.t). 1.88 (2H.m). 2.00 (2H,m), 2.52 
(4H,m), .3.00 (4H.m), 3.69 (4H,m), 4.18 (2H.t), 4.42 (2H.t), 7.04 (1H,d), 7.14 . 
(IH.m), 7.45 (1H,m). 8.40 (1H,d). 10.85 (1H,s). LRMS: m/z 426 (M+l^. 

5 

PREPARATION 116 • 

2-r2-(4-MethvlDiDerazin-1-vl)ethvl1-5-f2-n-DroDoxvDhenvh..Vn-DrQpyl. 
2.6-dihvdro-7H-Dvrazolo[4.3-d]pvrimidin-7-one 

Obtained as a white foam (17%) from the title compound of 
10 Preparation 12 and 1-(2-chioroethyl)-4-methylpipera2ine (Europ. J. Med. 
Chem., 1995; 30,77), using the procedure of Preparation 15B. 5 (CDCI3): 
1.05 (3H.t), 1.12 (3H,t), 1.86 (2H,m), 1.98 (2H,m), 2.28 (3H,s), 2.44 (4H,m), 
2.58 (4H,m), 2.97 (4H,m), 4,17 (2H.t), 4.39 (2H,t), 7.03 (1H,d), 7.12 (IH.m), 
7.44 (1H,mj. 8.40 (1H,d). 10.85 (1H.s). LRMS: m/2 439 (M+1)*. 
15 . .... . . 

PREPARATION 117 
1 -f2-Chloroethvnpvrazole 
1-Bronno-2-chloroethane (6.0 ml, 72 mmol) was added dropwise, under 
nitrogen, to a vigorously stirred, ice-cooled mixture of pyrazoie (5.0 g. 73 
20 mmol), potassium carbonate (10.0 g, 73 mmol) and acetone (95 ml). After 3 
hours, the cooling bath was removed and the reaction mixture stirred at room 
temperature for a further 3 days, then filtered. The filtrate was evaporated 
under reduced pressure and the residue purified by column chromatography 
on silica gel, using dichloromethane:methanol (97:3) as eluant, to yield the 
25 title compound (1.62 g) as a clear oil. 5 (CDCI3): 3.90 (2H,m). 4.42 (2H,m), 
6.23 (1H.S). 7.63 (1H,s), 7.65 (IH.s). LRMS; m/z 131 (M+1)\ 
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PREPARATION lis 

5-f2-n-PropoxvDhenvn-3-n-Dro6vl-2-(2-Dvra7ol-1-v |ethvn-7 R.dihYrirn- 
7H-Dvrk2olo[4.3-d]pyrimidin-7-one ,'. 
5 Obtained as a white solid (63%) from the title compounds of 

Preparation 12 and Preparation 117, using the prpcedure of Preparation 15B. 
5 (CDCI3): 0.82 (3H,t), 1.10 (3H,t), 1.56 (2H,m), 1.98 (2H,m). 2.47 (2H,t), 4.16 
(2H,t), 4.64 (2H,m), 4.78 (2H,m). 6.02 (1H,s), 6.88 (IH.s), 7.00 (IM.d). 7.04 
(1H,m). 7.40 (1H,m). 7.50 (iH.m). 8.36 (IH.d), 10.58 (IH.s). LRMS: m/z 407 
10 (M+1)\ 

I 

PREPARATION 119 
1-f2-ChloroethvlV1.2.3-tria2Qle 
" "* Sodium methoxide (7.0 g. 121 mmol) was added to a stirred, ice- 
15 cooled solution of 1.2,3-triazo.le (8.4 g, 121 mmol) in methanol (125 ml) • 
followed, dropwise, by 1-bromo-2-chloroethane (10.0 ml, 121 mmol). iThe 
coolina bath was removed and the reaction mixture stirred at room 
temperature for 2 days, then evaporated under reduced pressure. The 
residue was partitioned between ethyl acetate (125 ml) and brine (100 ml), 
20 then the separated organic phase dried (MgS04) and evaporated under 
reduced pressure. The residue was purified by coJumn chromatography on 
silica gel, using dichloromethane: methanol (96:4) as eluant. to furnish the 
title compound (2.19 g) as a clear oil. 5 (CDCI3): 3.88 (2H.m). 4.68 (2H,m), 
7.50 (1H,s). 7.60 (IH.s). LRMS: m/z 132 (M+1)'. 

25 

PREPARATION 120 
5-(2-n>ProDOxvDhenvlV3-n-proDvl>2-f2>(1.2.3>triazQl-1-vnethvl]>? fi- 
dihvdrQ>7H-pyra2Qlo[4.3-d1pvrimidin-7-one 

Obtained as a white solid (60%) from the title compounds of 
30 Preparation 12 and Preparation 119, using the procedure of Preparation 15B. 
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6 (CDCI3); 0.82 (3H.t), 1.07 (3H.t). 1.50 (2H,m), 1.96 (2H.m). 2.56 (2H.t). 4.08 
(2H.t). 4.72 (2H.t). 5.04 (2H.t), 7.00 (1 H.d). 7.04-7.08 {2H,m). 7.40 (1 H.m), 
7.46 (IH.s), 8.38 (IH.d), 10.96 (IH.s). LRMS: m/z 408 (M+1)'. 

5 

PREPARATION 121 
1-(2-ChloroethvlV1.2.4-tria2ole 
Obtained as a clear oil (22%) from 1 ,2,4-tria20le and 1 -bromo-2- 
chloroethahe, using the procedure of Preparation 1 17. 5 (CDCI3); 3.79 
10 {2H.m), 4.18 (2H,m), 7.84 (IH.s). 8.04 (lH,s). ' 

PREPARATION 122 

5-(2-n-ProDoxvphenvlV3-n-DroDvl-2-l2-(1.2 4-tria2ol-1-vnethvlV? 
diliydro-7H-pvrazolo[4.3-d]pyrimidin-7-orie . ' 

15 Obtained as a white foarn (32%) from the title compounds of 

Preparation 12 and Preparation 121. using the procedure of Preparation 15B. • 
5 (CDCI3): 0.88 (3H.t), 1.11 (3H.t), 1.58 (2H,m). 1.98 (2H,m). 2.60 (2H.t). 4.15 
(2H.t), 4.68 (2H.t), 4.88 (2H,t). 7.00 (1H,d). 7.06 (1H,m). 7.40 (IH.m). 7.68 
(IH.s), 7.92 (IH.s). 8.32 (1H,d). 10.90 (IH.s). LRMS: m/z 408 (M+1)*. 

20 

PREPARATION 123 
2-(2-NitroDhenvn-5-(2-n-DroDOXVDhenvn-3-n-DroDvl-2 .6-dihvdrn-7H- 
DvrazolQf4 ■•^-d]pvrimidin.7.one 

Obtained as a yellow powder (60%) from the title compound of 
25 Preparation 12 and 2-fluoronitrobenzene, using the procedure of Preparation 
15B. 5 (CDCI3): 0.90 (3H.t), 1.07 (3H,t), 1.76 (2H,m), 1.99 (2H,m). 2.84 
(2H.t). 4.15 (2H.t). 7.01 (IH.d). 7.10 (1H.t). 7.43 (IH.t). 7.58 (IH.d), 7.70 
(1H,t). 7.78 (IH.t). 8.16 (IH.d). 8.42 (IH.m). 10.93 (IH.s). LRMS: m/z 434 
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PREPARATION 124 
. 2-(4-NitroDhenvn-5-(2-n-DropoxvDhenvn-3-n-nrnpv |.2.6-dihvdrn-7H. 

I 

PvrazQtof4 3>d]pyrimidin-7-Qne . 

Obtained as a yellow solid (72%) from the title corrlpound of 
Preparation 12 and 4-fluoronitroben2ene, using the procedure of Preparation 
15B. 5 (CDCI3): 0.S6 (3H,t). 1.14 (3H,t), 1.80 (2H,m), 2.02 (2H.m), 3.12 
(2H,t), 4.20 (2H.t), 7.08 (iH.d). 7.18 (IH.t), 7.49 (1H,t). 7.84 (2H.d). 8.45 
(3H,m). 1 1.03(1 H.s). LRMS;m/z 434 (M+1):. 

PREPARATION , 

5-(2rn-PrQDQxvphenvlV3-n-proDvl>2-Dvrimidin-2-vl-2 6-riihvdro-7H- 
Dvra2QlQ[4.3>d]pyrimidin-7-one • 

Obtained as a white solid (26%)'from the title compound of Preparation ' 
12 and 2-chioropyrimidine, using the procedure of Preparation 15B. 6 
(ClDCy: 1.00 (3H.t). 1.17 (3H.t). 1.80 (2H,m). 2.01 (2H,m). 3.48 (2H.t). 4.19 
(2H,t), 7.05 (IH.d). 7.17 (IH.m). 7.40 (IH.m). 7.46 (IH.m). 8.50 (IH.d). 8.92 
(2H,d), 10.98 (1H.S). LRMS: m/z 391 (M-H)*. 

PREPARATION 1?fi 

2-Cvclobutvlmethvl-5-(2-ethoxvDhenvn-3-n-prnDvl-2 fi-riihyHrr>-7N- 
Dvra2oln [4.3-d]pyrimldin-7-one 

Obtained (25%) from the title compound of Preparation 14 and 
methanesulphonyloxymethylcyclobutane (J. Chem. Soc. Perkin II, 1981. 970), 
using the procedure of Preparation 15C. Found: C. 68 .62; H. 7.13; N. 15.21. 
C21H26N4O2 requires C, 68.83; H, 7.15; N, 15.29%. 5 (CDCI3): 1.05 (3H.t), 
1.58 (3H,t), 1.88 (6H,m). 2.07 (2H,m). 2.88 (3H,s), 4.30 (4H.m), 7.03 (IH.d). 
7.12 (IH.m), 7.44 (IH.m). 8.40 (IH.d), 10.84 (1H,s). LRMS: m/z 367 (M+1)*. 
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PREPARATION 127 

2-Cvclobutvlmethvl-5-(2-n-DropoxvDhenvlV3-n-Drr)Dv|,2 fi-Hihv/rirn-7i-i- 
D vrazolbM . 3-d]pyrimidin-7-one 
5 Obtained as a white solid (23%) from the title compound of Preparation 

12 and methanesulphonyloxymethylcyciobutane (J. Chem. Soc, Perkin II, 
1981, 970), using the procedure of Preparation 15C. 5 (CDCI3): 1.05 (3H,t), 
1.12 (3H,t). 1.84^2.06 (10H,m), 2.98 (3H,m), 4.17 (2H.t), 4.32 (2H,d), 7.04 
(IH.d), 7.12 (1H,m), 7.44 (IH.m), 8.39 (IH.d), 10.70 (1H,s). LRMS: m/z 381 
10 (M+1)^ 

PREPARATION 128 
Methvl 2-f2>methoxvethoxvlben7QatP 
Diethyl azodicarboxylate (7.0g. 40.4 mmol) was added dropwise to a 
stirred solution of methyl salicylate (5.1 g: 33.5 mmol), 2-rnethoxyethanol ' 
15 (2.6g, 34.1 mmol) and triphenylphosphine (10.6 g, 40.4 mmol), then the 
reaction mixture stirred at room temperature for 18 hours and evaporated 
under reduced pressure. The residue was triturated with ether, the resulting 
mixture filtered, the filtrate evaporated under reduced pressure and the 
resulting residue purified by column chromatography on silica gel, using an 
20 elution gradient of pentane:ether (1 00:0 to 80:20). to afford the title compound 
(4.80g, 68%) as a colourless oil. 5 (CDCl3):3.51 (3H.s), 3.85 (2H,t), 3.92 
(3H.S), 4.23 (2H.t). 7.03 (2H,m), 7.48 (1H,m), 7.83 (1H,d). 

PREPARATION 129 
25 2-f2'Methoxyethoxy)ben2oic acid 

A mixture of the title compound of Preparation 128 (4.8g, 22.8 mmol) 
and 2M aqueous sodium hydroxide solution (25ml, 50 mmol) was stirred at 
room temperature for 4 hours, then washed with ether. The resulting 
aqueous solution was acidified to pH 3 using 1M hydrochloric acid and 
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extracted with dichloromethane (3 x 50 ml). The'combined extracts were 
dried (MgS04) and evaporated under reduced pressure to give the title 
compound (4. 16g, 93%) as an oil. 6 {CDCI3): 3.50 (3H.s), '3.'86 (2H,t). 4.41 
5 (2H.t), 7.08 (IH.d). 7.19 (IH.m), 7.58 (1H,m), 8.22 (1H,d).' ^ 

PREPARATION ISO " 
3-Ethyl-4-nitro-2-fDyridin-2-yl)methvlpvra2ole-5>carboxamirifi 
A mixture of the title compound of Preparation 6 (20. Og, 109 mmol), 2- * 

10 chloromethylpyridine hydrochloride (17.9g, 109 mmol), cesium carbonate 
(74.7g, 222 mmol) and dimethylformamide (120 ml) was stirred at room 
temperature for 18 hours, then evaporated under reduced pressure. The 
residue was partitioned between dichloromethane (100 ml) and'water (100 

'ml), then the aqueous phase separated and extrd'cted with dichloromethane 

15 (3 X 100 ml). The organic phase was added to the extracts and the combined' 
dichloromethane solutions dried (•MgS04) and evaporated under reduqed 
pressure. Crystallisation of the residue from dichloromethane.methanol 
provided the 1 -isomer of the title compound, i.e. 3-ethvl-4>nitrQ-l-fpyrirlin>9. 
vhmethylpvra7ole-5-carboxamide . 

20 The mother liquor was evaporated under reduced pressure and the 

residue purified by column chromatography on silica gel, using an elution 
gradient of dichloromethane:methanol (1 00:0 to 95:5), to yield the title 
compound (17.36g. 58%) as a white solid. 5 (CDCI3): 1.16 (3H.t). 3.06 (2H,q). 
5.48 (2H.S), 5.88 (1H,s). 7.19 (1H,d). 7.27 (2H.m), 7.70 (1H,m), 8.57 (IH.d), 

25 

PREPARATION 131 
4-Amino-3-ethyl-2-(pvridin-2-vnmethyloyrazole-5>carhoxamide 
Obtained as a white solid (87%) from the title compound of Preparation 
130, using the procedure of Preparation 7 except that the hydrogenation was 
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conducted for only 4 hours. 5 (CDCI3): 1.03 (3H,t). 2.53 (2H,q). 4.00 (2H,s), 
5.22 (1H.S). 5.36 (2H,s), 6.60 (IH.s), 6.81 (IH.d). 7.20 (1H,m), 7.62 (iH.m). 
8.57 (IH.d). LRMS: rwlz 246 (M+l^. 

5 

PREPARATION 132 

3>Ethvl-4-[2-(2 >methoxvethQxv)benzamido1-2-(pyridin-2-yi)methvlp vra7niP..R^ 

carboxamide 

Oxalyl chloride (3.05g. 24 mmol) was added dropwise to a stirred 

10 solution of the title compound of Preparation 129'(2.35g, 12 mmol) and 
dimethylformamide.(5 drops) in dichloromethane (40 ml) and the reaction 
mixture stirred at room temperature for 1 hour, then evaporated under 
reduced pressure. 

A solution of the residual, crude acyl chloride in dichloromethane (20 

15 ml) was added dropwise to a stirred suspension of the title compound of 
Preparation 131 (2.45g. 10 mmol) in a mixture of triethylamine (5.05g, 50 
mmol) and dichloromethane (20 ml). The reaction mixture was stirred at room 
temperature for 18 hours and then evaporated under reduced pressure. The 
residue was partitioned between ethyl acetate (50 ml) and water (20 ml), then 

20 the organic phase washed successively with 1M aqueous citric acid solution 
(20 ml), 2M aqueous sodium hydroxide solution (20 ml) and brine (20 ml), 
dried (MgS04) and evaporated under reduced pressure. The crude product 
was purified by column chromatography on silica gel, using an elution 
gradient of dichloromethane:methanol (100:0 to 93:7), to furnish the title 

25 compound (3.19g. 75%) as a foam. 5 (CDCI3): 1.08 (3H,t), 2.84 (2H.q), 3.36 
(3H,s). 3.94 (2H.t). 4.40 (2H,t), 5.27 (IH.s), 5.48 (2H,s), 6.73 (1H,s). 6.92 
(1H,d), 7.07 (2H.m), 7.22 (1H,m), 7.45 (1H,m), 7.65 (IH.m). 8.23 (1H,d). 8.59 
(IH.d), 10.34 (1H,s). LRMS: m/z 424 (M+1)'. 
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PREPARATION 133 ' 
3-£thvl-5-f?-(2-methoxvethoxv)Dhenvn-2-iDvridin-2. vnm6thvl.? R.dihvdrn-7H. 

I 

pyrazolo[4.3-dlpvrimidin>7-one ' 
5 Potassium {-butoxide (1.12g. 10 mmol) was'added to a stirred solution 

of the title compound of Preparation 132 (3.15g, 7.45 mmol) in n-propanol (40 
ml) and the reaction mixture heated under reflux for "6 hours, then allowed to 
cool. Ethyl acetate (60 ml) was added and the resulting mixture washed 
successively with 1M aqueous citric acid solution (25 ml) and brine (25 ml), 

10 dried (MgS04) and evaporated under reduced pressure. The residue was 
purified by column chromatography on silica gel, using an elution gradient of 
dichloromethane-.methanol (100:0 to 95:5) to afford the title compound (2.17g, 
72%). 5 (CDCI3): 1.29 (3H.t). 3.00 {2H,q), 3.57 {3H,s), 3.86 (2H,-t). 4.35 (2H.t), 

5€8 (2H,s), 7.05 (2H,m), 7.12 (IH.m), 7.20 (1H,m). 7.43 (IH.m), 7.60 (IH.m), 

15 8.34 {1H.d). 8.57(1 H.d), 11.03 (1H,s). LRMS:' m/z 407 (M+2)\ 

'. \ ' . . . • ' 

PREPARATION 134 
5-ChlorQSulphonvl-2-n-propoxvbenzoic acid 
A three-neck flask, equipped with a 5M aqueous sodium hydroxide 
20 scrub (550 ml), was charged with thionyl chloride (40 ml, 0.55 mol) and 
chlorosulphonic acid (150 ml, 2.26 mol) and the stirred mixture cooled to 
about -10°C. A solution of 2-n-propoxyben2oic acid (lOOg. 0.55 mol) in 
dichloromethane (200 ml) was added over 20 minutes, ensuring that the 
reaction temperature was maintained below 5°C, then the reaction 
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mixture was allowed to warm to room temperature. The resultina solution 
was added over 1 hour to stirred, ice-cold water, whilst maintainino the 
temperature at about O^^C, and stirring continued for a further 30 minutes. 
5 The mixture was filtered and the solid thus obtained was washed with cold 
water (100 ml) and dried under vacuum to give the title compound (122. 2g, 
80%) as a white solid. 6 (DMSOdg): 1.13 (3H.t), 2.00 (2H.m), 4.32 (2H.t). 
7.23 (1H,d), 8.2r(1H,m), 8.82 (1H,d). 

0 PREPARATION 135 

5-(4>EthvlDiDerazin-1-vlsulDhonvn-2-n>prQDQxy bf^n7nir arid 
l-Ethylpiperazine (135 ml. 1.063 mol) was added over 10 minutes to a 
stirred, ice-cooled suspension of the title compound of Preparation 134 
(295. 5g. 1.063 mol) in water (i:2 I), followed by a solutjori of 50% w/v 
5 aqueous sodium hydroxide solution (64 ml, 0.33 mol) at such a rate as .to 
maintain a pH of 6 to 7. The reaction mixture was stirred at below. 10°C for 2 
hours, the pH adjusted to 7 and stirring continued at room temperature for 18 
hours. Next, the pH was adjusted to 5 using concentrated hydrochloric acid, 
sodium chloride (240g) added and the resulting mixture stirred vigorously until 
solution was achieved. This aqueous solution was extracted with 
dichloromethane (2 x 1.05 I), the extracts combined and the dichioromethane 
removed by distillation whilst replacing it with butan-2-one so as to maintain a 
constant volume; once a head temperature of about IT'C had been 
achieved, the solution was cooled to about SS^'C , Methanesulphonic acid (59 
ml, 0.909 mol) and more butan-2-one (500 ml) were added dropwise over 1 
hour, with gradual heating to 75''C to enable constant stirnng, and the 
resulting suspension stirred at room temperature for a further 18 hours. 
Filtration, followed by washing with butan-2-one (500 ml) and drying at 40°C 
of the solid thus obtained, provided the methanesulphonate salt of the title 
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compound (383g, 80%), m.p. 187-188°C. 6 {DMSOdg); 0.97 (3H,t). 1.15 ' 
(3H,t). 1.75 (2H.m). 3.10 (4H,m). 3.^0 (2H.m). 3.70 (2H.m);4.H (2H.t). 7.39 
(1H,d), 7.86(1 H.m), 7.93(1 H.m).. ' ■ 

A portion {20g) of this salt was dissoived in water (ioo ml), then the pH 
of the stirred solution adjusted to 5.3 using 5M aqueous sodium hydroxide 
solution and sodium chloride (26g) added. Next 4-methylpenian-2-one (200 
ml) was added, then the resulting mixture vigorously stirred for 30 minutes 
and filtered. The solid thus obtained was dried to yield the crude product 
(lOg, 64%). m.p. 83-90°C .crystallisation of a sample of which from butan-2- 
One:acetone provided the pure title compound, m.p. .143-145°C. 
6 (DMSOde): 0.91 (3H,t). 0.99 (3H.t). 1.74 (2H.m), 2.30 (2H,q), 2.45 (4H,m), 
2.85 (4H,m). 4.09 (2H.t). 7.32 (1H.d). 7.70 (1H,d), 7.87 (IH.s). iIrmS: m/z 

^ PREPARATION 136 ' 

3-EthvM-r5-f4>ethvlpiDera2in-1-vlsulDhQnvlV 2-n>DrQDQyyhen2amidn]-P, 
(pyridin-2>ynmethylpvrazole>5-carbQxamidP 
A stirred mixture of the title compound of Preparation 135 (356. 5g, 1 .0 
mo!) and butan-2-one (2.85 I) was heated under reflux and then distilled at 
atmospheric pressure until a subtantial portion (1.08 I) of solvent had been 
removed. The resulting solution was cooled to room temperature under 
nitrogen and 97% N.N -carbonyldiimidazole (163.9g. 0.98 mol) added over 2 
hours, using an Archimedean screw and washing-in with butan-2-one (100 
ml). The mixture was heated to reflux temperature over 1 hour, stirred for a 
further 30 minutes, allowed to cool and stirred at room temperature for a 
further 18 hours. Next, the title compound of Preparation 131 (245. 3g. 1.0 
mol) was washed in using butan-2-one (20 ml) and the reaction mixture 
stirred under reflux for 32 hours and then at room temperature for 18 hours. 
The resulting solid was collected, washed twice with butan-2-one (300 ml. 
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then 150 ml), dried under suction and then stirred with water (1.725 I) for 30 
minutes. Filtration gave a further solid which was washed with water (215 ml) 
and dried at 55°C to furnish the title compound (385. 1g, 66.%) as an off-white 
5 solid, m.p. 191-192'C . Found: C, 57.43; H,6.36; N,16.6S. CjeHjyNyOjS 
requires C. 57.62; H.6.39; N, 16.80. 6 (CDCI3): 1.05 (9H.m), 2.04 (2H,m). 2.38 
(2H,q). 2.50 (4H,m). 2.88 (2H,q), 3.05 (4H,m), 4.29 {2H,t), 5.25 (IH.s), 5.47 
(2H.S), 6.68 (1H,s), 6.92 (1H,d), 7.12 (1H,d). 7.22 (1H,m), 7.66 (IH.m). 7.86 
(IH.d). 8.60 (2H,m), 10.36 (1H,s). LRMS; m/2 584 (M+1)'. 
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Biological activity 

The following Table Illustrates the in yitre activities for a range of the 
5 compounds of the invention as inhibitors of cGMP PDE5. ' 



TABLE 



EXAMPLE NO. 


ICso (nft/I) 


4 

1 


2.2 


7 


. 2.6 


• 31 


4.0 


77 


7.1 ■ 


' ' 41 


3.9 


: • . . 87 


, 12.0 


100 


1.9 


108 


2.1 


117 


3.2 


125 


2.8 


126 


9.2 


129 


6.5 



Safety profile 

Several compounds of the invention have been tested at doses of up 
to 3 mg/kg i.v. in mouse and at 0.5 mg/kg i.v. and 1 mg/kg p.o. in dog, with no 
untoward effects being observed. 
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CLAIMS 

I 

1 . A qbmpound of formula (lA).or (IB): ' 



0 O 




.or.a pharmaceutically or veterinarily acceptable salUhereof, or a 
ph'armaceutlcally or veterinarily acceptable solvate of either entity, 
whereiin RMs to C3 alkyi substituted with C3 to Cg cycloalkyi, 

« 

'CONR^R^ or a N-linked heterocyclic group selected from 
pyrazolyl. imidazolyl, triazolyl, pyrrolidinyl. piperidinyl, 
morpholinyl and 4-R^-piperazinyl; (CH2)nHet or (CH2)nAr; 
R^ is Ci to Cg alkyi; 

R^ is C, to Cg alky! optionally substituted with C1-C4 alkoxy; 
R' is SOsNR^R^ 

R^ and R^ are each independently selected from H and to C4 

alky! optionally substituted with to C4 alkoxy, or. together with 

the nitrogen atom to which they are attached, form a pyrrolidinyl, 

piperidinyl, morpholinyl or 4-R^-pipera2inyl group; 

R^ and R®, together with the nitrogen atom to which they are 

attached,' form a 4-R^°-pipera2inyl group; 

R° is Ci to C4 alkyI; 
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R^^ is H or Ci to C4 alkyi optionally substituted with OH, to 
alkoxy or CONH^; 

Het is a C-linked 6-membered heterocyclic group containing one 
5 or two nitrogen atoms, optionally in'the form of its mono-N-oxide, 

or a C-linked 5-membered heterocyclic group containing from 
one to four heteroatoms selected from nitrogen, oxyoen and 
sulphur, wherein either of said heterocyclic groups is optionally 
substituted with one or two substituents selected from Ci to C4 
10 alkyI optionally substituted with to C4 alkoxy. d to C4 alkoxy, 

halo and NHj: 

Ar is phenyl optionally substituted with one or two substituents 
selected from to alkyI, d to C4 alkoxy, halo, CN, CONHj, 
NOj, NH2, NHSO2 (C, to C4 'alkyI) and SO^NH^.; " 
15 and nisOorl. 

2. A compound according to claim 1 wherein is to C2 alkyI 
substituted with C3 to C5 cycloalkyi, CONR^R^ or a N-linked heterocyclic 
group selected from pyrazolyl, triazolyl, morpholinyl and 4-R^-piperazinyl; 

20 (CH2)nHet or (CH2)nAr; R^ is H and R^ is C, to C4 alkyI optionally substituted 
with Ci to C4 alkoxy or R^ and R^. together with the nitrogen atom to which 
they are attached, form a morpholinyl group; Het is selected from pyridinyl, 1- 
oxidopyridinyl, pyridazinyl, pyrimidinyl, pyrazinyl, imidazolyl. isoxazolyl, 
thiazolyl, triazolyl and oxadiazolyl. any of which is optionally substituted with 

25 one or two substituents selected from CH3, CH2CH2OCH3, OCH3 and NHj; 
and R^, R^, R"*, R^, Ar and n are as previously defined in claim 1. 



3. A compound according to claim 2 wherein R^ is to C2 alkyI 
substituted with cyclobutyl, CONR^R°. pyrazol-1-yl, 1,2,3-triazol-1-yl. 1,2,4- 
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triazol-l-yl. morpholjn-4-yl or 4-methylpipera2in-1.yl; pyrimidin-2-yl; CHjHet or 
(CH2)nAr; is C, to C3 alkyi; R^ is Qi*to C. alkyi optionally substituted with 
to C2 alkbxy; R' is H and R^ is C^to Cj alkyi optionally substituted with to 
5 C2 alkoxy or R" and R^, together with the nitrogen atom to 'which they are 
attached, form a morphoiin-4-yl group; R^° is to alkyi optionally 
monosubstituted with OH, OCH3 or CONH^; Het is selected from pyridin-2-yl, 
1-Gxidopyridin-2-yl. pyridin-3-yl, pyridazin-S-yi. pyridazin-4-yl, pyrimidin-4-yl, 
pyrimidin-5-yl. pyra2in-2-yl 3-methoxypyridin-2-yl, 6-aminopyridin-2-yl, 1- 
10 methylimida20l-2-yl, 3.5-dimethylisoxa2oM-yl, 2-methylthia2oM-yl, 1-methyl- 
i;2,4-tria2ol-5-yl, 1-(2-methoxyethyl)-1;2,4-tria2ol-5-ylv 4-methyl-1,2,4-tria20l- 

3- yl, 3-methyl-1^2.4-tria2ol-5-yl, 1.2,4-oxadia2ol-3-yl and 5-methyM.2,4. 
oxadia2ol-3-yl; Ar is selected from phenyl, 4-chlorophenyl, 4-bromophenyl, 2- 
cyanophe'nyi; 2-carbamoylphenyl. 4-carbamoylphenyl, 2-nitrophenyl, 4- 

15 nitrophenyl, 2-aminophenyl. 4-arninophenyl, 2-methanesulphonamidophenyl, 

4- m^thanesulphonamidophenyl, 4-ethanesulphonamidophenyl, 4-(prop»-2- 
ylsulphonamido)phenyl and 4-sulphamoylphenyl; and n is as previously 
defined in claim 2. 

20 4. A compound according to claim 3 wherein R^ is cyclobutylmethyl, 

morpholin-4-ylcarbonylmethyl, 2-(morpholin-4-yl)ethyl, pyrimidin-2-yl, CHjHet 
or (CH2)nAr; R^ is CH2CH3 or CH2CH2CH3; R^ is CH2CH3. CH2CH2CH3 or 
CH2CH2OCH3; R'° is CH3. CH2CH3 or CH2CH2OH: Het is selected from 
pyridin-2-yl, pyrida2in-3-yl, pyrazin-2-yl, 3-methoxypyridin-2-yl, 6- 

25 aminopyridin-2-yl, 1-methylimida20l-2-yl, 3,5-dimethylisoxa2ol-4-yl, 1-methyl- 
1,2,4-tria2ol-5-yl, 1-(2-methoxyethyl)-1,2,4-tria2ol-5-yl and 5-methyl-1,2,4- 
oxadia2ol-3-yl; Ar is selected from phenyl, 2-aminophenyl, 2- 
methanesulphonamidophenyl, 4-methanesulphonamidophenyl. 4- 
ethanesulphonamidophenyl and 4-(prop-2-ylsulphonamido)phenyl; and n is 

30 as previously defined in claim 3. 
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5. A compound according to claim 4 wherein the compound of formula 
(I A) or (IB) is selected from 

5-{5-[4-(2-hydroxyethyl)pipera2in-1-ylsulphonyl].2-n-propoxyphenyl}-3. 
n-propyl-1-(pyndin-2-yl)methyl-1,6-dihydro-7H-pyra2olo[4.3-d]pyrimidin-7-one; 

1-{1-methylimidazol-2-yl)methyl-5-[5-(4-methylpipera2jn-1-yfsulphonyl). 
2-n-propoxyphenyl]-3-n-propyM,6-dihydro-7H-pyra20lo{4,3-d]pyrimidin-7-one; 

5-,{5-[4-(2-hydroxyethyi)pipera2in-1-ylsulphonyl]-2-n-propoxyphenyl}-3- 
n-propyl-2-(pyridin-2-yl)methyl-2,6-dihydro-7H-pyra20lo[4,3-d]pyhmidin-7-one; 

5-I5-(4-ethylpipera2in-1-ylsulphonyl)-2-n-propoxyphenyi]-3-n-propyl-2- 
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyra2olo(4,3-d]pyrjmidin-7-one; 

3-ethyl-5'[5-(4-ethylpipera2in-1-yisulphonyl)-2-n-propoxyphenyl]-2- 
(pyridin-2-yl)methyl-2,6-dihydro-7H-pyra2olo[4,3-d]pyrimidin-7-one; 

5-[5-(4-ethylpiperazin-1-ylsulphony1)-2-n-propdxyp'henyl]-3-n-propyl-2- ' 
(pyridazin-3-yl)methyl-2,6-dihydro-7H-pyra2olo(4,3-d]pynmidin-7-one; 

5-[5-(4-ethylpipera2in-1-ylsulphonyl)-2-n-propoxyphenyl]-3-n-propyl-2- 
(pyrida2in-2-yl)methyl-2.6-dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one; and 

5-[2-ethoxy-5-(4-ethylpiperazin-1-ylsulphonyl)phenyl]-3-n-propyl-2- 
(pyridin"2-yl)methyl-2,6-dihydro-7H-pyra20lo[4.3-d]pyrimidin-7-one. 

6. A pharmaceutical composition comprising a compound of formula (lA) 
or (IB), or a pharmaceutically acceptable salt thereof, or a pharmaceuticaliy 
acceptable solvate of either entity, together with a pharmaceutically 
acceptable diluent or carrier. 

7. A veterinary formulation comprising a compound of formula (lA) or (IB), 
or a veterinariiy acceptable salt thereof, or a veterinarily acceptable solvate of 
either entity, together with a veterinarily acceptable diluent or carrier. 
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8. A compound of formula (lA) or (IB), or a pharmaceutically acceotabie 
salt thereof, or a pharmaceutically acceptable solvate of either entity, or a 
pharmateutical composition containing any of the foregoing, for use as a 
human medicament. 

9. A compound of formula (lA) or (IB), or a veterinarily acceptable salt 
thereof, or a veterinarily acceptable solvate of either entity, or a veterinary 
formulation containing any of the foregoing, for use as an animal medicament/ 

10. The use of a compound of formula (lA) or (IB), or a pharmaceutically 
acceptable salt thereof, or a pharmaceutically acceptable solvate of either 
entity, for the manufacture of a human medicament for the curative or 
•prophylactic treatment of a medical condition for Which a cGMP PDE5 

inhibitor is indicated. 

\ * . . . ' 

1 1 . The use of a compound of formula (lA) or (IB), or a veterinarily 
acceptable salt thereof, or a veterinarily acceptable solvate of either entity, for 
the manufacture of an animal medicament for the curative or prophylactic 
treatment of a medical condition for v^hich a cGMP PDE5 inhibitor is 
indicated. 

12. The use of a compound of formula (lA) or (IB), or a pharmaceutically 
acceptable salt thereof, or a pharmaceutically acceptable solvate containing 
either entity, for the manufacture of a human medicament for the curative or 
prophylactic treatment of male erectile dysfunction, female sexual 
dysfunction, premature labour, dysmenorrhoea, benign prostatic hyperplasia 
(BPH). bladder outlet obstruction, incontinence, stable, unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart 
failure, atherosclerosis, stroke, peripheral vascular disease, conditions of 
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reduced blood vessel patency, chronic asthma, bronchitis, allergic asthma, 
allergic rhinitis, glaucoma or diseases characterised by disorders of out 
motility. 

13. The use of a compound of formula (lA) or (IB), or a veterinarily 
acceptable salt thereof, or a veterinarily acceptable solvate containing either 
entity, for the manufacture of an animal medicament for the curative or 
prophylactic" treatment of male erectile dysfunction, female sexual 
dysfunction, premature labour, dysmenorrhoea, benign prostatic hyperplasia 
(BPH), bladder outlet obstruction, incontinence., stable, unstable and variant 
(Prinzmetal) angina, hypertension, pulmonary hypertension, congestive heart 
failure, atherosclerosis, strokjg, peripheral vascular disease, conditions of 
reduced blood vessel patency, chronic asthma, bronchitis, allergic asthma, 
allergic rhinitis, glaucoma or diseases characterised by disorders of gut. 
motility; 

14. A method of treating or preventing a medical condition for which a 
cGMP PDE5 inhibitor is indicated, in a mammal (including a human being), 
which comprises administering to said mammal a therapeutically effective 
amount of a compound of formula (lA) or (IB), or a pharmaceutically or 
veterinarily acceptable salt thereof, or a pharmaceutically or veterinarily 
acceptable solvate of either entity, or a pharmaceutical composition or 
veterinary formulation containing any of the foregoing. 

15. A method of treating or preventing male erectile dysfunction, female 
sexual dysfunction, premature labour, dysmenorrhoea, benign prostatic 
hyperplasia (BPH), bladder outlet obstruction, incontinence, stable, unstable 
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and variant (Prinzmetal) angina, hypertension, pulmonary hypertension, 
congestive heart failure, atherosclerosis/stroke, peripheral vascular disease, 

5 conditions of reduced blood vessel patency, chroriic asthma, bronchitis, 
allergic asthma, allergic rhinitis, glaucoma or diseases characterised by 
disorders of gut motility in a mammal (including a'human being), which 
comprises administering to said mammal a therapeutically effective amount of 
a compound of formula (lA) or (IB), or a pharmaceutically or veterinarily 

0 acceptable salt thereof, or a pharrpaceutically or veterinarily acceptable 
solvate of either entity, or a pharmaceutical composition or veterinary 
formulation containing any of the foregoing. 

16. A compound of formula (IIA) or (IIB): 




(IIA) (IIB) 



Wherein Y is halo, and R\ and are as previously defined In claim 1. 



17. A compound according to claim 16 wherein Y is chloro. 
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18. A compound of formula (IVA) or (IVB): 



R30 



HN 




I 



N 




N 



R30 



HN 




N 



N— Ri. 



(IVA) 



(IVB) 



5 wherein R\ and R*^ are as previously defined in claim 1. 



1 9. A compound of formula (IXA) or (IXB): 



R^ 



R30 



H,NO 




(IXA) 



R30 



HjNO 




N 




R2 



(IXB) 



wherein R\ R^, and R'' are as previously defined in claim 1. 
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20. A process for the preparation of a compound of formula (lA) or (IB): 




(lA) (IB) 



or a pharmaceutically or veterinariiy acceptable salt thereof, or a 
pharmaceutically or veterinariiy acceptable solvate of either entity, 
•wherein * ■ -R^ is to C3 alky! substituted with to Cg cycloaikyi, 
CONR R or a N-linked heterocyclic group selected from 
^ pyrazolyl, imidazolyl, triazolyl. pyrrolidfnyl. piperidinyl, 

morpholinyl and 4-R^-pipera2inyl; (CH2)nHet or (CH2)nAr; 

is Ci to Cg alkyi; 
R^ is Ci to Ce alkyI optionally substituted with C1-C4 alkoxy; 
R'' is SOjNR^R^ 

R^ and R^ are each independently selected from H and to C4 

alkyI optionally substituted with to C4 alkoxy, or. together with 

the nitrogen atom to which they are attached, form a pyrrolidinyl, 

piperidinyl, morpholinyl or 4-R^-piperazinyl group; 

R^ and R®. together with the nitrogen atom to which they are 

attached, form a 4-R^°-pipera2inyl group; 

R^ isCi to C4 alkyi; 

R^° is H or Ci to C4 alkyI optionally substituted with OH, to C4 
alkoxy or CONH2; 

Het is a C-linked 6-membered heterocyclic group containing one 
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or two nitrogen atoms, optionally in the form of its mono-N-oxide 
or a C-linked 5-membered heterocyclic group containina from 
one to four heteroatoms selected from nitrogen; oxygen and 
^* sulphur, wherein either of said heterocyclic groups is optionally 

substituted with one or two substituents selected from Ci to 
alkyi optionally substituted with to alkoxy, C. to C4 alkoxy, 
halo and NHj; 

Ar is phenyl optionally substituted with one or two substituents 
^0 selected from C, to C4 alkyI, to C4 alkoxy, halo. C.N, CONH2, 

NO2, NHSOo (C, to C4 alkyI) and SOjNH,; 
and n is 0 or 1; 

which comprises reacting a compound of formula (IIA) or (IIB), 
respectively': 

15 




(IIA) (IIB) 
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wherein Y is halo, and R\ and are as previously defined in this claim, 
with a compound of formula (III): 

20 R^R^NH (111) 

wherein R^ and R^ are as previously defined in this claim, optionally followed 
by formation of a pharmaceutically or veterinarily acceptable salt of the 
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required product or a pharmaceutically or veterinarily acceptable solvate of 
either entity. ■ 

( 

I . . • ' ' ' 

I . 

I 

21. A-process for the preparation of a compound of formula (lA) or (IB) a 
defined in claim 20, or a pharmaceutically or veterinarily acceptable salt 
thereof, or a pharmaceutically or veterinarily acceptable solvate of either 
entity, which comprises cyclisation of a compound of formula (IXA) .or (iXB), 
respectively: 



\ 




v\/herein r\ and R*^ are as previously defined for formulae (lA) and (IB) 

in claim 20, optionally followed by formation of a pharmaceutically or 
veterinarily acceptable salt of the required product or a pharmaceutically or 
veterinarily acceptable solvate of either entity. 
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